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INSTITUTION PROCEEDINGS. 


“THE times are changed ’’—very radically changed; 
and it is satisfactory, as well as interesting, to 
observe how the Institution of Electrical Engineers 
is changing with them. In days gone by, when Dr. 


* Ferranti was at the helm, and addressed his classic 


exhortation to the Institution to be up and doing, 
we thought a change was imminent, but the forces 
of feaction were too strong, and the impulse was 
damped out, together with the Industrial Commit- 
tee, which proved to be too far out of phase with 
the Council of pre-war days to be other than a watt- 
less component of its working. But now a fresh 
impulse has been received from the world-war, and 
circumstances have so far changed that the scheme 
outlined by Dr. Ferranti, if not within measurable 
distance of fruition, is at least visible upon the hori- 
zon of the electrical world; and the Council of the 
Institution, cautiously and somewhat gingerly, is 
feeling its way towards a wider view of its responsi- 
bilities and a more effective participation in indus- 
trial affairs. No doubt the improvement in its atti- 
tude has been largely due to guidance from the 
presidential chair, and the Institution has been for- 
tunate of late in a succession of energetic. and open- 
minded leaders in that capacity whose influence has 
been wholly salutary. Its present occupant ‘‘ made 
good ”’ at the start, and although Mr. Wordingham 
in his presidential address seemed somewhat nettled 
by past criticism of the Council in the electrical 
Press, he outlined a programme of progress and 
reform on remarkably similar lines to those which 
the Press has persistently advocated, and shows 
every sign of determination to carry it into effect. 

Already he has initiated a movement towards the 
realisation of his long-cherished aim to establish a 
National Proving House; he has successfully in- 
augtfrated, in spite of the difficulties of the times, 
the informal dinner after the ordinary meeting, 
which bids fair to become a permanent feature of 
the proceedings; he has taken steps to improve the 
discussions at the meetings, and under his régime 
the rules for wiring ships, the prosecution of re- 
search, the reform of the Patent Law, and other 
important matters are being pushed forward. 

The forthcoming joint meeting of the Institution 
with the Electrical Section of the Royal Society of 
Medicine, accompanied by an exhibition of appara- 
tus, gives ground for hoping that henceforth, by 
co-operation between the two professions con- 
cerned, electromedical appliances, which in the past 
were mainly imported from Germany, will be manu- 


factured wholly in this country. Our regrettable 


neglect of this important branch of the industry was 
pointed out by the late Mr. Duddell in his presi- 
dential address in 1912; it was, we believe, largely 
due to the predilection of the medical profession for 
foreign-made apparatus, but here, again, the war 
has effected a welcome change of attitude. 
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A notable feature of the meetings of late has been’ 
' the curtailment of the reading of the papers by the 
authors, who have limited themselves to a brief . 


summary of the contents. We have often urged 
that the main purpose of the meeting is not to listen 
to the reading of a paper, which can be read to 
greater advantage elsewhere, but to discuss the sub- 
ject dealt with, as fully as possible, and we have 
pointed out that the American Societies issue their 
papers, or even publish them in the Press, long be- 
fore the meetings, to facilitate full discussion. In 
these times of paper scarcity we can no longer advo- 
cate the distribution of copies of the paper broadcast 
in advance, but members interested can usually 
obtain them on application to the Secretary, and it 
seems obvious that the time thus saved at the meet- 
ing should result in greatly improved discussions, 
which would no longer be confined to a few experts. 
Perhaps Dr. Barclay, at the meeting on Thursday 
last, carried the new practice to an extreme when he 
read no part of the paper whatever; but, on the 
other hand, the address which he gave, with the aid 
of excellent lantern slidés, on the microstructure of 
steel and the behaviour of that metal under various 


. conditions was of such absorbing interest and so 


admirably delivered that we feel sure the audience 
were more than satisfied with the innovation. The 
Institution is certainly to be congratulated upon the 
remarkable excellence attained by the majority of 
the papers of the current session, and upon the pro- 
gressive spirit which has of late been manifest in 
its proceedings. 


A Butt has been introduced by 

Legislationin the Austrian Government in the 

Austria, Lower Chamber with the object of 
regulating, among other matters, 
the establishment and working of electricity supply 
stations. Onthe submission of theBill, the Minister 
for Labour expressed regret at the country’s lack 
of progress, which is shown by the inadequate 
utilisation of water power, the lack of system in 
carrying on the industry, and the preponderance 
of small stations over the large works. He stated 
that if the water powers were appropriately used it 
would be possible not only to economise largely in 
the consumption of coal, but also to be free from the 
necessity for importing coal from Germany, and, in 
fact, more coal could be exported to the latter coun- 
try. The leading idea of the Bill is to provide a 
system of electricity administration, and, at the 
same time, to. guarantee the requirements of the 
State and the general community. 

The Bill stipulates that a concession must first be 
obtained to authorise the delivery of energy to third 
parties, the concession giving the right of erecting 
conductors, and being capable of extension so as to 
confer the right of expropriation. A limitation of 
areas of supply is fixed in order to ensure systematic 
methods in the supply of electricity. The State may 


- grant financial assistance to the undertakings in 


return for the State being given an influence in the 
management Of the business. The promoters of 
works who apply for facilities in excess of those 
conferring the right of erecting conductors will be 
subject to the State participating in the profits and 
the lapse of the concession after 25 years; when the 
undertakings will revert to the State, provided that 


- the concessions are not renewed. In these cases 


the State, after the undertaking has paid 6 per cent. 
on the ordinary share capital, will receive one-third 
of the profits up to 10 per cent., and one-half of the 


profits realised beyond this percentage. The Bill 
further makes provision for the prevention of any 
monopoly in the installation contract department. 


At the conferences which have 
Saving Fuel. been held recently in various centres. 
by the Tramways Committee of the 
Board of Trade, the subject of economy has natur- 
ally assumed considerable prominence, and sugges- 
tions have been made for the relief of the tramway 
services by distributing the traffic at busy hours over 
a longer period. This has been accomplished to. 
some extent in certain cases, but a good deal re- 
mains to be done, and some useful hints may be 
derived from the report of a committee appointed. 
by the Electric Railway War Board to investigate 
the possibilities of fuel economy on the tramways’ of 
Washington, U.S.A., recently published in the Elec- 
tric Railway Journal. The Committee estimates. 
that am annual saving of no less than 25,790 tons of 
coal can be effected, whilst actually improving the 
service to the public. One-third of the saving is. 
ascribed to a reduction in the number of stops, partly 
by extending the distance between stopping places, 
and partly by adopting the ‘“‘ skip-stop”’ plan, 
according to which alternate cars on a given route 
miss, say, every other stop—an idea which is already 
to some extent in vogue on the London Electric 
Railways. It is estimated that in Washington the 
number of stopping-places can be reduced by 40 per 
cent., and the actual stops by 25 per cent., compared: 
with those made at present, without any hardship 
to the public; there would then be about eight stops. 
per mile, and no-one need walk further than about 
400 ft. at most. 

Reducing ‘unnecessary mileage in non-rush hours, 
by running short-stage cars in busy parts, and adopt- 
ing a longer headway in the outlying districts, offers 
a possible saving of 3,000 tons of coal. By trans- 
ferring the traction load to the most economical’ 
generating station a further economy is made of 
nearly 10,000 tons, and, lastly, the plan of “‘ stagger- 
ing ’”’ the office hours of Government departments 
at 15-minute intervals, over a. period of three- 
quarters of an hour, is expected to bring about a: 
small reduction in fuel consumed, besides reducing 
the number of cars run during the rush hours and’ 
the amount of generating plant required. 

A similar investigation was carried out at Roches- 
ter, U.S.A., by the New York State Railways; the 
industrial conditions of the.city were studied, and 
with the hearty co-operation of the local manufac- 
turing. firms a schedule of “ staggered’”’ opening 
and closing hours for the various establishments 
was drawn up, which enabled the use of 20 to 30 
cars to be discontinued during the rush hours. This 
plan has been successfully adopted here also to some 
extent, and is advocated by the Board of Trade 
Committee. Drastic curtailment of both tramway 
and railway accommodation in the near future is 
foreshadowed by the Government, but evidently 
there are also other methods of effecting material’ 
economies, which should not be overlooked. 

In the same issue of our contemporary, particulars 
are given of the construction of a “‘ super-station ”’ 
of 200,000-KW. capacity at Windsor, U.S.A., jointly 
by two companies, with a view to securing the ad- 
vantages of large generating sets (six of which will 
be installed), an improved diversity factor, and 
proximity to coal and water supplies. It is antici- 
pated that the cost of energy from this station will 
compare favourably with that of the large hydro- 
electric stations in the West, which distribute their 
output over long distances. An exceptional advan- 
tage in this case is the convenient situation of the- 
time zones, which change by one hour at a meridian 
near that on which the power station is built, thus 
benefiting the diversity factor in a way which is not: 
practicable here. 
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NOTES ON ELECTRIC LOCOMOTIVES. 


In connection with the design and construction of electric 
locomotives for passenger and goods trains a considerable 
amount of valuable information has been accumulated as a 
result of many experiments carried out on the Continent. 
More experimental locomotives have been built and tested 
on the Continent of Europe than anywhere else. Taking 
the Midi Railway, in France, for instance, no fewer than 
six firms were invited to submit locomotives for trial on the 
line extending from Villefranch to Ille, but only three of 
the competing firms were successful in getting their loco- 
motives accepted. All the locomotives submitted were of 
the 1—C—1 type, having three driving axles and two idle 
axles. Inone case power was transmitted from two inde- 
pendent motors placed closely together in the cab by means 
of two sloping connecting rods, each motor driving through 
these rods a separate jack shaft located at each end of the 
locomotive next to the outer driving wheels, and the jack 
shafts were connected to the driving wheels by means of 
horizontal side rods, 

A second locomotive was driven in practically the same 
manner, the main difference in the two cases being in con- 
nection with the electrical equipment. A third type of 
locomotive also had two motors, but instead of being con- 
nected to a jack shaft, they were connected together 
through a triangular rod arrangement, the lower point of 
which engaged with the crank on the middle driving wheel, 
and the other points were coupled to the cranks on the two 
motors. This design, however, was afterwards abandoned. 
Another of these locomotives was of the geared side rod 
type, equipped with two motors each geared to a jack shaft 
placed well down between the driving wheels, the power 
being transmitted from the jack shaft cranks to the centre 
wheel by. means of a triangular Scotch yoke, and from there 
by side rods to the two outer driving axles. The most 
powerful locomotive had three motors, one over each axle, 
and geared to a quill surrounding the axles, the quill being 
joined to the wheels by a flexible coupling. The locomotives 
accepted were those driven in accordance with the first, 
fourth and last-mentioned methods, and the leading 
sree of these engines are given in the following 
table :— 


Construction 
French, French Electriques du 
Thomson- Westing- Nord et de l'Est 


Houston. house. (Jeumont). 
Total weight (tons) ... 80 
Length (M) eee wee ee 18°95 11°37 15°27 
Wheel base (M) ... 10°6 
Diameter of driving wheels (M) 1°3 13 14 
Number of motors ws 2 3 
H.P. of motors... eee ++» 600 600 500 
Method of Coupling rods Gearing Motors geared 
drive. driving two and to each 
jack shafts. Scotch driving 
yoke. axle. 


Each of the three above firms received orders for eight 
additional locomotives, but they were not, it has been 
reported, to be exact duplicates of the original locomotives. 
The new locomotives were to have three driving axles and 
two idle axles, each driving axle being driven by two motors 
geared to a quill surrounding the axle, an arrangement 
which has been adopted with marked success in America. 


It is not so much in connection with electrical designs that . 


many Continental locomotives have proved unsatisfactory. 
The main troubles have originated from the transmission 
arrangements between the motors and driving wheels. On 
the Continent there has been a distinct tendency to adhere, 
as far as possible, to steam locomotive practice, the original 
idea being merely to replace the boiler and fire box of the 
steam locomotive with an electric motor, and to retain, as 
far as possible, the ordinary driving arrangements. It has 
been customary in many cases to transmit the power from 
the motor or motors to the driving wheels by means of rods 
and a jack shaft, and often without gearing. This plan 
has been adopted on many Continental railways besides the 
Midi Railway—as, for instance, on the Dessau-Bitterfeld 
line in Germany. For high-speed passenger traffic on the 
latter line a type of engine designated 2—B—1 has been 
adopted—that is to say, a locomotive having. two leading 
axles, two driving axles, and one trailing axle. Cranks at 


the end of the motor shaft drive a jack shaft through ver- 
tical connecting rods, and from this jack shaft the driving 
wheels are driven by ordinary horizontal side rods. Break- 
ages of the crank and jack shafts haye been experienced, 
however. The jack shaft in this type of locomotives is 
subjected to a series of suddenly applied reciprocating 
tension strains, and these strains, it is believed, were 
accountable for the breakages. Great accuracy in the 
alignment of bearings and liberally proportional shafts are 
essential with locomotives constructed on these lines, but 
doubts have been expressed, especially in America, as to 
whether these precautions will entirely eliminate the 
trouble. 

Although, apart from the crank shaft and jack shaft 
breakages, these locomotives have given pretty good results, 
it seems improbable that this type of engine will be used in 
future for high-speed traffic. In fact, it was decided some 
time prior to the war to test the 1—C—1 type, that is, a loco- 
motive having three driving axles and two idle axles. Like 
the 2—B —1 locomotives, there was to be one motor placed 
high up in the body, but, instead of the connecting rods 
between the motor shaft and jack shaft being vertical, they 
were to slant, as on various other locomotives, at an angle 
of about 45°. Slanting connecting rods were used on the 
original Dessau-Bitterfeld goods locomotives, which, of 
course, run at much lower speeds, but not on the original 
locomotives intended for passenger service. So far as can 
be gathered, the tendency is, or rather was, prior to August, 
1914, to slant the connecting rods as much as possible. 

The experimental goods locomotives put into operation 
on the Dessau-Bitterfeld line were O—l)—O locomotives, 
having four driving axles coupled and no other axles. These 
locomotives weigh about 70 tons, and are designed for a 
normal speed of 15°5 miles an hour, a speed that is not 
likely to lead to trouble. Despite this, however, a number 
of firms were invited to submit locomotives for the goods 
service, and it was specified that these engines should have 
a high centre of gravity. 

For low and medium speeds the B—B Continental engine 
has, it seems, given pretty good results. This locomotive 
has two independent trucks, each having two driving axles, 
and on each truck a single motor is mounted, and it is 
geared to a jack shaft, which in turn is connected to the 
two driving axles on the truck that carries the motor by 
means of Scotch yoke. 

Many of the high-speed direct-drive side-rod locomotives 
have given more or less trouble as the result of vibration at 
critical speeds, and crankshaft and jack shaft breakages 
have not been at all uncommon. The 1—D—1 type of 
locomotive built for. the Silesian lines developed trouble of 
this kind, and it has been reported that this type was to be 
abandoned. The original 1—D—1 Silesian locomotive 
weighed over 100 tons, and had two large motors connected 
through slanting connecting rods to a common jack shaft 
coupled to the driving wheels with horizontal rods. 

In place of this type of locomotive it was proposed to 
employ locomotives having two motors, each rated at half 
the output of the original single motor and with inter- 
mediate toothed gearing. 

Among other Continental locomotives is the C + C type, 
with two three-axle trucks, each of which is equipped with 
two motors geared to a common jack shaft, which drives the 
three axles through horizontal side rods. Again, there is 
the B + B + B locomotive, with three two-axle trucks. 
Each truck carries a motor which is geared to a jack shaft, 
the latter driving the two axles through horizontul side 
rods. A type similar, so far as the trucks are concerned, 
is the AA + AA +A A locomotive; but in this case 
each of the three trucks carries two motors, and each motor 
is geared directly to one of the axles. 

For the Silesian State railway a 2—D—1 locomotive 
with one large motor was designed, the drive being similar 
to that adopted, in the first place, on one of the Midi 
railway locomotives. Power from the motor is transmitted 
to a pair of jack shafts through a triangular rod arrange- 
ment, the upper point of which is connected to the motor 
crank, whilst the base connects together the cranks of the 
jack shafts, which in turn are connected by horizontal side 
rods to the driving wheels. In the case of the Midi railway 
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locomotive, however, there were two motors connected to the 
driving wheels through a triangular rod, the apex engaging 
with the crank on the centre driving wheel and the base 
connecting together the cranks of the two motors. 

On the Léetschberg railway. in Switzerland, several 
methods of driving have been tried. The first experimental 
locomopive put into service on this line was of the articu- 
lated type, with two motors, one erected on each half of the 
engine, and each motor drove a jack shaft through a slightly 
slanting connecting rod, and this jack shaft was in turn 
connected to the driving axles through horizontal rods. The 
next experimental locomotive had two three-axle trucks, each 
carrying a motor geared to a jack shaft coupled to the three 
driving wheels by connecting rods and the usual side rods. 
The jack shaft is placed so low that the connecting rod 
makes a very small angle with the horizontal. In this case 
the motors are placed at the extreme end of the locomotive, 
but in a later design they have been shifted to the centre. 
It is believed, although nothing definite has béen published, 
that at the high speeds this locomotive was rather hard on 
the track. In any case the driving arrangements in the 
latter, and more powerful, locomotives are different. These 
latter locomotives have five driving axles, instead of six. 
Three of these driving axles are fixed in a rigid wheel base, 
whilst each leading truck at the ends has one, idle axle and 
one driving axle. On all these trucks the two driving axles 
are held parallel to one another, and are connected together 
by means of horizontal side rods. As stated above, the two 
motors are placed close together in the centre of the cab, and 
are geared to jack shafts, which in turn are connected to the 
centre driving wheel by a Scotch yoke to which the horizontal 
side rods are coupled. 

_ There are, of course, other types of electric locomotives, 
but those referred to are fairly representative of Continental 
practice. In many cases where rods and jack shafts 
are used, vibrations and oscillations have been produced in 
the driving mechanism at certain speeds, and in some cages 
these vibrations and oscillations have proved sufficient to 
break rods, crankshafts, and yokes. By careful adjustment 
of bearings, it \has been possible in some instances to 
eliminate these defects, but these adjustments involve 
labour and loss of time, and it has been found that shortly 
after such adjustments had been made, the trouble has 
again manifested itself. Not infrequently locomotives have 
been put out of action as the result of excessive vibration 
at certain speeds, Even the Pennsylvania Railroad loco- 
motives are said to have developed faults of this kind, 
although in this case the trouble has not been serious. Up 
to a point this vibration increases as the speed rises until 
the resonance point is passed, when the vibration ceases. 
Especially has this effect been noticeable with locomotives 
having two motors driving through connecting rods on to 
a common jack shaft, and it has also been observed on some 
engines with geared motors driving the wheels through a 
Scotch yoke. 

At first sight it appears strange that the rod drive 
should give rise to trouble on an electric locomotive, and 
not on one that is propelled by steam. But it must not be 
forgotten that the conditions in the two cases are not 
exactly analogous. The driving system in the steam loco- 
motive terminates in the steam cylinder where the 
elasticity or cushioning of the steam compensates any in- 
accuracy to the construction. The inelasticity of the 
driving system of an electric locomotive is intensified 
where the heavy rotary members of the two independent 
motors are connected together by a system of rods. 

In the design of high-speed locomotives for passenger 
service, American engineers have in the main proceeded 
along different lines to those adopted by engineers on the 
Continent. Various kinds of transmission systems have 
been adopted in America with a view to providing elas- 
ticity between motors and driving wheels. Locomotives 
have been built with the motor armature surrounding the 
driving axles, but coupled to the wheels through heavy 
spiral springs, this being known as the quill drive pre- 
viously referred to. A more modern arrangement is to 
gear the motor to a quill surrounding the axle, the quill, 
as in the first-mentioned arrangement, .being connected to 
the driving: wheels by means of long spiral springs. 


This design has been embodied in the latest type of 
locomotive put into service on the New York, New Haven, 
and Hartford Railroad. When the motor armatures 
surround the axles, the centre of gravity is, of course, low, 
but the springs introduce elasticity and prevent the truck 
receiving direct blows. .The motors, however, are now 
placed above the axle and drive gears mounted on the quill. 
This type of engine has a high centre of gravity, and the 
quills are so spaced that they have total play of 3 in. above 
the axle (14 in. above and below), which allows for irregu- 
larities in the rails. Locomotives driven in accordance 
with this arrangement have been built with a single motor 
per axle, and with twin motors for each axle, the combined 
capacity of the two motors being the same as that of. the 
single motor arrangement. After a number of locomotives 
had been constructed with very large motors, necessitating 
the use of double gears, it was found that the same output 
could be,obtained with less weight, and at less cost, by sub- 
stituting two motors for one of larger size. Various 
advantages have been secured by adopting this arrange- 
ment. First, only one gear is required, as both motors 
drive through the same spur wheel ; secondly, the two motors 
are said to be lighter, more easily handled, and cheaper to 
maintain ; thirdly, on the New York, New Haven, and 
Hartford system the locomotivearmaturesare interchangeable 
with those on the motor coaches ; fourthly, as the two motors 
are connected in series, the combination is equivalent to a 
single motor of twice the ordinary voltage, and, consequently, 
only half the amount of current has to be dealt with as 
compared with that taken by a single locomotive of the 
same output as the pair. coe 
It will be seen, then, that modern American practice 
differs considerably from that in vogue on the Continent of 
Europe prior to the war, but judging from various reports 


_ that have been published, many of the Continental loco- 


motives that have been described in technical journals have 
either been entirely rejected or reconstructed with a view 
to making the driving system elastic. 


ALUMINIUM IN TRANSFORMERS. 


THESE are essentially days of substitutes—many of them 
nasty and few particularly cheap. A good deal has been 
heard lately concerning the use of aluminium as a substitute 
for copper in transformer windings. Striving to make a 
virtue of necessity, M. Vidmar writes in Elekirot. u. Mas- 
chinenbau claiming certain advantages for aluminium which 
cannot all be substantiated. On the other hand, the sub- 
stitute metal has certain useful characteristics which deserve 
to be considered, though it is doubtful whether aluminium 
is likely ever to be used in genuine preference to copper for 
transformer windings. 

Since the electrical resistance of aluminium is about 70 
per cent. greater than that of copper, more space is needed 
to accommodate aluminium windings, which have, however, 
the advantage of lower weight for equal conductance. If 
aluminium be substituted for copper windings, the trans- 
former output for equal losses is reduced by 23 per cent. 
On the other hand, if the cost of the winding in a copper- 
wound transformer be one-third the total cost, the cost with 
aluminium windings is about 19 per cent. lower. In an 
air-cooled transformer, the copper cost is generally more 
than one-third of the total, and the economic advantage of 
an aluminium winding is correspondingly increased, 

Vidmar makes certain assertions concerning the cooling 
of subdivided or disk .windings which are criticised 


~adversely by A. Hundt in Hlektrot. Zeitschrift. Vidmar 


asserts that in an air-cooled transformer, heat is dissipated 


from the flat sides of the winding sections by radiation 


alone, and that the-whole heat loss is not greater than it 
would be from a single cylindrical wiading of equal total 
length and’ periphery. He states alse that heat dissipation 
is more favourable when the air space between winding 
sections is horizontal than when ihe plane of the coils is 
vertical. Assuming the truth of these assertions, the space 
between winding sections may be utilised to accommodate 
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the larger aluminium winding, leaving the power, losses, 
and heating unaltered (compared with copper windings.) 

Hundt points out that Vidmar’s case for the advantages 
of air-cooled alaminium transformers depends on the cooling 
phenomena which he adduces. Actually, however, convec- 
tion plays a considerable part in removing heat from the 
flat sides of ,disk coils, and the air spaces between the latter 
should be vertical (mo¢ horizontal) for maximum cooling 
effect. The temperature rise in a 60-K.v.a. A.E.G. air- 
cooled aluminium-wound transformer was 78° ©. with the 
air spaces set horizontally, and only 57° C. with the air 
spaces vertical. With the former arrangement, the output 
for 57° C. temperature rise would be about 50 K.v.a. If the 
air space between sections were sacrificed to accommodate 
the larger aluminium winding in the same over-all space as 
anormal copper winding, the temperature rise would be 
yet more serious. In this connection it may be mentioned 
that Vidmar leaves air spaces between the coil-sections of a 
:00-K.V.4. aluminium transformer which he has built. 

Vidmar estimates that am aluminium transformer is 
i4 per cent. cheaper than a copper transformer when alu- 
minium is.40 per cent. dearer than copper, weight for 
weight the cost of the transformers is the same when 
aluminium is 1°94 times as dear as copper. Even then the 
aluminium transformer is’ lighter. For equal cost an 
aluminium transformer yields, it is claimed, 17°5 per cent. 
greater output, but this figure depends partly on the ques- 
tionable cooling assumptions noted above. An air-cooled 
aluminium transformer made by Vidmar for 12,500/165 v., 
42 cycles, weighs 800 kg., including 524 kg. of active iron 
and 98 kg. of aluminium. 

The space factor of the windings in an air-cooled copper- 
wound transformer may be about 0°14, compared with 0°3 
in an oil-cooled transformer. On this basis, an aluminium- 
wound transformer requires 0°14 x 70 = 9°8 per cent. 
greater winding space for air cooling, and 0°3 x 70 = 21 
per cent. greater winding space for oil cooling. In a zinc- 
wound transformer, the advantage of the air-cooled type is yet 
greater for a similar reason. About 250 per cent. greater 
section is needed in zinc than in copper conductors for, 
equal conductance, so that 35 per cent. greater winding 
space is needed in air-cooled transformers, and 75 per cent. 
greater space in oil-cooled transformers, compared with 
copper-wound transformers in each case. 


THE BRITISH ELECTRICAL AND ALLIED 
MANUFACTURERS’ ASSOCIATION. 


(Concluded from page 288.) . 
Tae Association has adopted the principles of the new British 
Standardisation Rules, E.S.C. 72/1917, for export work, and the 
Association’s Export Standardisation Rules, which are an abstract 
of E.S.C. 72, have now been translated into Spanish, Portuguese, 
Russian, and Chinese, and are being made use of by members with 
a view to popularising British standard practice abroad. 

Representations were made to both the Board of Trade and the . 
Foreign Office in connection with proposals emanating from enemy 
countries to export their goods after the war through Switzerland 
or other neutral countries so disguised as to conceal the source of 
origin. The Government Departments appear to be now alive to 
the importance of this question. 

Editions of the Journal were published in Russian and Spanish. 

The LE.E. Conditions of Contract have, through the instru- 
mentality of the Association, now been firmly established as the 
standard for the home industry. 

The records of the industrial solicitor show that, whilst the 
number of contracts on which he has been consulted has been about 
the average, there has been less difficulty in adjusting points of 
difference, 

Arrangements have been completed between the Association and 
the Institution of Electrical Engineers whereby research into the 
problems of insulation is conducted jointly by the two bodies, both 
of which now communicate with the Government Department of 
Scientific and Industrial through a Central Committee 
established by the Department, hnd known as the “ Electrical 
Research Committee.” 

_ A Committee is considering the question of technical education 
in its relation to the electrical and allied industries 

_ Proposals of the Turbine and Turbo-Generator Sections respect- 
ing research scholarships are being entrusted to the care of this 
Committee. 

A scheme is also being considered to provide for the formation of 
central and local Committees to deal with the selection, placing, 
and training of suitable overseas students. 


In the section of the report relating to standardisation it is 
stated that representation_has been established on new committees 
and panels dealing with the gauging of mach’ne parts and screw 
threads and the electrical details of ship and aircraft equipment. 
Representatives took part in the British-American Conference on 
electrical standardisation. 

A Committee has been appointed to study questions of common 
interest to members relating to estimating and accounting. 

The Association gave evidence before Lord Buckmaster’s Pre- 
war Contracts Committee on pre-war contracts the cost of executing 
which during war time had been greatly increased, and in some 
cases made impossible of fulfilment. 

The Council made representations in the proper quarters as to 
the desirability of establishing a National Proving House. An 
expert Committee of the Associstion is shortly reporting on the 
report of the Coal Conservation Sub-Committee. 

Liberal gifts of machinery and apparatus were made by members 
to the equipment of the laboratories and shops of Pekin University, 
but the war has delayed installation, and a final report from the 
University is not yet to hand. 

The Association gave its support to the proposal of the British 
Empire League for an Empire Trade Mark of Origin, but with the 
provision that the use of the mark would be a national one, and its 
misuse by private groups or persons guarded against. 

The creatidn of a co-ordinating board composed of members 
closely connected with the work of the various sections was suc- 
cessfully carried out during the year, and the board is now devoting 
close attention to several matters affecting the sections in common. 
One such subject is that of relief from the burden of contracts 
entered into prior to the war, and the immensely increased costs 
which result from wages awards made by the Government and the 
consequent rise in the cost of raw materials. 

Sectional activity during the year has been mainly in connection with 
matters arising directly or indirectly out of the war—such, for example, as 
metal rationing, the control of imports, the right to export, pre-war contract 
difficulties, mitigation of difficulties generally under which manufacture is now 
carried on and business goodwill maintained, &c.; while the general tendency 
is exhibited in largely increased impulses towards research, standardisation, 
and education, regarded as national affairs. Directly or indirectly, most 
sections have come into contact with Government Departments and done much 
useful work. The Dynamo and Motor Section, for example, confers 7 
with the Electrical Power Department of the Ministry of Munitions throug 
an Advisory Committee (created by the invitation of the Ministry to secure 
economy in working and speeding up), and has obtained, through it, an Order 
in Council prohibiting the import of motors. Work in the direction of co-opera- 
tive purchase and the settlement of special conditions with special bodies has 
been extended during the year. 

The articles of association have been amended, limiting the 
membership to bona fide manufacturers, and making alterations in 
the method of electing the Council so as to give opportunity for 
fresh representation. i 

The system of tendering embodied in these agreements continues 
to find favour among members, but has not been extended during 
the year. 

The work of the Association’s status inquiry agents, the British 
Traders’ Association, is under review by the Estimating ‘and 
Accounting Committee. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


An Electric Heating Pad. : 


THe GoonwiLt Extecrric Co.; of 59, East Van Buren Street 
Chicago, is offering an electric heating pad for general use, a slight 
modification of one the company developed for the hospital field. 
The thermostat is mounted in the centre of the pad in a sealed box 
1°125 in. in diameter and 0°25 in. deep. It is composed of two 
U-shaped arms of half-hard brass and tempered steel, both of which 


Fie. 1.—BLECTRIC HEALING PAD. 


sre wound with a continuation of the German silver wire which 
forms the main heating element. The theimostat is adjusted 
through a slot in its container, and has a renge covering all points 
between 100° and 180° F. Tendency to short-circuit is overcome 


by the helical construction, and the manufacturers claim that the . 


current may be turned on when the pad is wet without damage, 
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Electric Cooking at a Newspaper Office. 


The accompanying illustration shows a neat and compact 
electric cooking installation which has been supplied by the 
British ELEcTRIC TRANSFORMER Co., LTD., of Hayes, Middlesex, 
to Messrs. United Newspapers, Ltd., the publishers of the Daily 
Chronicle, Lloyd's Weekly. News, &e., for the benefit of the 
editorial staff; the apparatus is situated conveniently in a 
small room adjacent to the dining room, and provides for the 
preparation of teas in the afternoon and meals for the staff on 
night duty, about 120 meals being served daily. It comprises 
the following items, shown in fig. 2, all of which are of the 
well-known “Tricity” type. 

Oven fitted with two ribbed plates, each taking 900 watts on 


Fig. 2.— Tricity” KITCHEN AT UNITED NEWSPAPERS, LTD. 


“high” and 225 wattson “low” load—total maximum loading 
1,800 watts; duplex cooker for two 2-gallon urns, each plate 
loaded to 850 watts on “high” and 210 watts on “low”; grill 
with open element loaded to 800 watts. 

The comfort and convenience afforded to the staff by the pro- 
vision of facilities for electric cooking at all hours need not be 
emphasised ; we are informed that the installation has given every 
satisfaction, and that its resources have been fully equal to the 
demands imposed upon it. 

An equipment on similar lines, including apparatus for warming 
up meals brought by the employés, has been installed in another 
part of the building. 

We are indebted to Mr. Mascord, works superintendent, for 
the opportunity to inspect the installation, and incidentally to 
make a tour through the building, which is equipped with 
electrically-driven printing machinery of modern and, in some 
respects, unique design. 

An illustrated description of the plant appeared in our issue of 
June 3rd, 1910 ; since that date the lighting of some of the depart- 
ments has been improved by the substitution of half-watt lamps 
on the semi-indirect system for the inverted arc lamps formerly 
used, with excellent results. The mercury-vapour lamps, how- 
ever, have been retained in the publishing and press rooms, 
the quality of the light having been found peculiarly suitable 
for the kind of work done there. 


Portable Electric Grinder. 


One of the latest tools made by the SuN ELEcTRICAL Co., LTp., 
of 118 & 120, Charing Cross Road, London,. W.C., is a portable 
electric grinder, which will be of great value in all tool rooms for 
the quick and accurate grinding of centres, reamers, dies, &c. It 


Fie. PORTABLE ELECTRIC UWINDER. 


works equally well on both internal and external jobs, and will 
grind out holes up to 4 in. deep. 


The device is very compact, the over-all length heing 10} in., and 


the weight only 5} 1b. A fixing arm is attached so designed as to 
fit into the slide rest of ordinary lathes. The grinder is fitted with 
a j';-H.P. motor, running at 10,000 revs. per minute, which gives to 
the emery wheel the right surface speed. The dimensions of the 
emery wheel are 1} in. x } in, x } in. . 

This grinder is economical to dperate, and can be run from any 
electric light point, being furnished complete with stout workshop 
flexible cord, fireproof B.c. adapter, and metal-cased switch. The 
motor is universal, operating on either direct or alternating-current 
circuits. 


Outdoor Sub-station Transformers. 


Our illustration, fig. 4, shows an 11,000-volt, three-phase trans- 
former, isolating switch, and fuse, for use in the open air, It is 
now general practice in America and the 
Colonies to dispense with buildings for 
transformer sub-stations used in conjunc- 
tion with overhead transmission lines. Static 
transformers can be designed with their 
protective switchgear to withstand com- 
plete exposure to the weather under all 
usual climatic conditions, and they re- 
quire no attendance beyond occasional 
inspection. 

Messrs. JOHNSON & PHILLIPS, LTD., of 
Charlton, London, 8.E. 7, have therefore 
designed, both for the foreign and Colonial 
markets, and in view of developments in 
this country, a series of outdoor trans- 
formers, similar to that shown. A num- 
ber of these units have been in use for 
a considerable time abroad, and reports 
prove their entire success. 

This design is used for units of 50 K.v.a. 
and upwards, the larger transformers 
ranging up to 22,000 volts; the one illus- 
trated is designed for a voltage of 11,000, 
three-phase. 

The protected terminals are arranged 
to take bare connections from E.H.T. over- 
head transmission lines, and the trans- 
formers are oil-immersed, the insulators 
being designed to stand from two to 
three times the working voltage when 
wet. By removing the lid of a hand-hole 
in the cover all connections become easily 
accessible. 

The weight of the transformer is sup- 
ported by a platform, and suitable straps 
are provided for steadying purposes. The 
makers supply, if desired, details of a 
suitable supporting structure. 


Fie. 4.—J. & P. OuTDOOR 11,000-voLT TRANSFORMER. 


An Automatic Electric Iron. 

An electric iron equipped with a switch which opens auto- 
matically when the iron is not in use is announced by a United 
States manufacturer. A switch button is provided in the forward 
part of the handle, just where the thumb ordinarily rests. Under 
normal ironing conditions, the thumb presses against the switch 
Wutton and keeps the iron in circuit; removing the thumb cuts 
it out of circuit. By means of this switch button, the current 
may be cut in and cut out at will by the operator, merely by 
moving the thumb, This will be found convenient when ironing 
the lighter fabrics, the heat being shut off when not needed, to 
prevent scorching.— Canadian Electrical News, 
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* Carron” Cookers at the Engineers’ Club. 


We recently recorded the fact that the Engineers’ Club, Man- 
chester, had substituted electric for gas cooking plant, and was 
highly satisfied with the results. We are now enabled to give 
some particulars of the apparatus, which was supplied by CARRON 
VUOMPANY, Stirlingshire, and installed by \Messrs. Sharples Hill 
and Co.. of Manchester. Fig. 5 shows the apparatus, which has been 
constructed from various standard Carron parts, and consists of a 
hot closet, boiling table, bain marie, oven, and grill, with a smaller 
hot closet over it, the whole being fitted up complete with switch- 
board and arranged for a central situation. 


The main hot closet measures 6 ft. long x 2 ft. 6 in. deep x 


2 ft. 9 in. high ; it has sliding doors on one side, and is fitted with 
two shelves, making three compartments ; there are four separate 
sets of heating elements in the bottom compartment, arranged for 
various degrees of heat regulation. In the hob or top of this hot 
closet are fitted various boiling sections at one end, and a bain 
marie measuring 27 in. X 24 in. X 4 in. at the other; the total 
loading of the boiling sections is 6 Kw,, and that of the bain marie 


Fig. 5.—Carron CooKING PLANT AT THE ENGINEERS’ CLUB. 


3 Kw., all the elements being arranged for heat regulation. A 
strong draw-off tap, with cleaning nozzle, is fitted in the bain 
marie. 

The oven is astandard Carron model, having an available cooking 
space of 22 in. x 20 in. x 22 in., with top and bottom heating 
elements rated at 5 Kw., each having heat regulation ; the door 
carries a glass inspection window, thermometer, and ventilator. 
Over the oven is fitted a large griller and toaster, having a working 
area of 22} in. X 16 in.,; and a height of 8 in. It is white porcelain 
enamelled throughout, and has a gravy collecting tray, brander, 
and grid, whilst the elements gre rated at 6 KW., with sectional 
regulation. Above this isa small hot closet for the grill service ; 
it has only two compartments, and is heated by separate heat from 
the grill only. 

All the wiring is conducted to one switchboard, which, as 
will be seen, is carried on pillars at the back of the large hot 
closet, and on which are mounted the switches, fuses, and pilot 
lights. 

The total loading of the equipment is 23 Kw. ; it is finished in 
bright black stove enamel, with raised parts, hob, and mouldings 
nickel-plated and polished. 

The equipment has been in use for some months, and the chef is 
quite satisfied with its performance—as would be anticipated. 


THE MECHANICAL DESIGN AND SPECI- 
FICATION OF THE TURBO-ALTERNATOR 
ROTOR. 


By 8S. F. BARCLAY, Pa.D., B.Sc., A.M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


THE objects of this paper are to review the conditions under- 
lying the mechanical design of the high-speed alternator rotor, 
and to suggest a specification for the guidance of the pur- 
chaser’s technical adviser. 

Nothing has led to the development of electrical machinery 
from the mechanical point of view more than making alter- 
nators suitable for direct coupling to high-speed steam tur- 
bines. . With the advent of peripheral speeds of over 44 miles 
per minute the unsound construction of earlier times. has dis- 
appeared, and the modern turbo-alternator rotor is not sur- 
passed as a high-class engineering production. The need for 


the use of material of the highest grade is obvious when it 
is recalled that at the periphery of a 3l-in. diameter rotor 
running at 3,600 R.P.M. a mass of 1 lb. exerts a centrifugal 
force of 24 tons, and in the case of a 5,000-kw. alternator at 


3,000 R.p.M. the total centrifugal force at the normal running . 


speed is about 15,000 tons. The kinetic energy of such a 
roter at the normal running speed is about 7,000 ft.-tons— 
equal to the muzzle energy of 23 75-mm. field guns, and 
sufficient to hurl 380 lb. of steel a distance of 6 miles. It is 
clear that eliminating weakness of construction by the lessons 
of failure is not a permissible policy with such machinery. 
The precise nature of the duty at the various parts of the 
rotor must be thoroughly investigated, the material employed 
must be of the highest grade, and the factor of safety must 
have a satisfactory value. 

It is somewhat remarkable that the specifications drawn up’ 
by consulting engineers make little attempt to ensure mecha- 
nical excellence, although the electrical performance is usually 
very fully stipulated. ut one never sees stipulated the all- 
essential permissible ratio between the stress and the quality 
of the material in the direction of the stress. An excessive 
overspeed test is undesirable, and does not necessarily estab- 
lish mechanical soundness. 

With the advent of large outputs at high speeds the salient- 
pole rotor has now disappeared. There still remains, how- 
ever, some discussion as to the advantages of the solid as 
compared with the laminated rotor. In a normal turbo- 
alternator the output is limited by the rotor heating, and it 
is obviously a great advantage of the solid rotor that the 
ventilating channels can be arranged to secure the best cool- 
ing effect, whereas with the laminated rotor they have to 
be provided where mechanical considerations permit. 
essential weakness of the laminated rotor is the presence of 
the central hole through which the shaft passes. With a 
3,500-KwW. alternator-at 3,000 k.p.m. the maximum stress on 
the inner fibres exceeds the average stress by about 20) per 
cent. In addition to the stress caused by the centrifugal 
force, there is to be considered the stress due to the shrink- 
age fit of the stampings on the shaft; to ensure that the 
core shall remain tight on the shaft when running at the 
overspeed, the amount of the shrinkage must exceed the 
amount by which the core opens due to the centrifugal force. 
This requirement gives an appreciable increase to the stress 
in the core disks. Just at this part of the core disk where 
the stress is a maximum, the strength is very considerably 
reduced by the keyway cut into the lamination. 

The solid rotor has the great advantage that the bursting 
stress is always less than the stress in the tooth, and the 
former stress has, therefore, never to be considered. Com- 
paring the hoop stress for a laminated and a solid rotor for 
a 3,750-KW. alternator, even with a much deeper tooth the 
maximum stress in the forged rotor is only 13,800 lb., against 
34,500 Ib. in the laminations. Material for the core disks 
is prepared by rolling down hot slabs into sheets of the thick- 
ness required. No matter what care the manufacturer may 
exercise, some variations in the finished sheet are unavoidable. 
Minute local imperfections that would be without effect on a 
fairly thick plate may appreciably weaken a thin plate. Since 
material of this kind is inherently less dependable than a high- 
class forging, the factor of safety should be higher than with 
the solid rotor, but due to the weakening effect of the central 
a the designer has to be content with a lower factor of 
safety. 

To meet the demands of the electrical engineer for steel 
sheets having a high tensile strength, some manufacturers 
have taken advantage of the additional strength given by cold 
working. The effect of the cold working with large thin sheets 
is essentially somewhat uncertain, and such material cannot 
be regarded as being of a high grade. 

With regard to the weakening effect of punching metal 
sheets, metal that was quite ductile before punching is found 
to be brittle round the punched edge. It is most important,, 
therefore, that the core should be assembled in a jig and be 
bored out, since otherwise there would be brittleness and 
ee at the part subjected to the greatest intensity of 
stress. 

An entirely satisfactory high-tensile plate could be produced 
using nickel-chrome steel, but a rotor constructed with such 
plates would be more expensive than a.solid forged carbon 
steel rotor, and would be less satisfactory mechanically and 
electrically. 

Practically always, the running speed is above the first 
critical speed, and with large outputs at 3,000 r.p.m. the run- 
ning speed may be above the second critical speed. For 
mechanical soundness it is deisrable to assemble the lami- 
nations under heavy end pressure. Under the com- 
bined action of vibration, stress, and pressure, the 
minute undulations in the laminations ‘are removed, and in 
the course of time the end pressure, which might have been 
initially 200 tons, is found to have disappeared. With a newly 
constructed rotor the critical speed may have a satisfactory 
value, but after some running there may be a lowering of the 
critical speed and some vibration may result. .The author has 
had experience of several cases of slight incurable vibration 
with laminated rotors that has developed after prolonged run- 
ning, but in only one case was thr vibration so bad that: the 
rotor had to be reconstructed. 

When high-grade forgings are available the solid forging is 
undoubtedly” preferable for all sizes of rotors for polyphase 
work. For outputs in excess of 3,000 kw. at 3,000 R.P.M. the 
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laminated construction should be employed only when it is 
impossible to obtain suitable forgings. 

For large-diameter rotors at medium speeds thick plates are 
sometimes employed instead of laminations. ‘This construc- 
tion is preferable to using thin sheets, but the weakness of the 
centre ‘hole and the high hoop stress, together with the un- 
suitability of using rolled plate with a pronounced fibre sub- 
jected to high stress in all directions, are still present, and 
when the critical speed is below the running speed, trouble 
with it is equally if not more pronounced. 

Another alternative is the construction of using plates of 
considerable thickness held together with through bolts with 
a short shaft length at either end and no central hole. The 
great weakness of this construction is the difficulty of making 
the bolts satisfactory. The deflection is due almost entirely 
to the elongation of the bolts, the area of the plates being 
large compared with the area of the bolts and the compression 
of the plates therefore negligible. A very slight elongation of 
the bolts takes all compression off the plates, and consequently 
at the underside of the rotor the plates are out of contact. 
Each time the rotor turns round, stress in addition to the 
initial stress is thrown on the bolts. In the case of a 1,500- 
R.P.M. rotor this intermittent superimposed stress is applied 
and removed over two million times a day. It is claimed for 
the construction that the variation of stress can be maintained 
at so low a value that in spite of the rapid variation the dut 
is within the capacity of the steel. It is to be remembered, 
however, that the calculated stress may be considerably ex- 
ceeded. With one case that came to the author’s. notice of 
a 6,000-Kw. 1,500-r.P.m. alternator constructed in this way, it 
was found that after 24 years’ running some of the plates at 
the centre of the core had moved slightly out of centre. 
Where initially there had been a good fit, there was found to 
be a clearance on the spigot and in the bolt holes of 1/50 in. 

Since the bolt area in tension is small compared with the 
rotor weight, the deflection in the body of the core is con- 
siderable atid thence the critical speed is very low. Vibration 
is damped, and such a rotor has no real critical speed, but 
there may be sufficient vibration to be appreciable. 

Such a construction can be seriously considered only with 
relatively large and relatively low-speed rotors, and is only 
to be employed when forgings are unobtainable. 

The forged rotor having no central hole is very much 
stronger in its resistance to bursting than is the laminated 
rotor. Tt can be shown mathematically that a minutely small 
hole through the centre of a rotating cylinder doubles the 
stress. In addition to the gain due to the omission of the 


“oO 1000 3000 4,000 
Fic. 1.—RELATIONSHIP BETWEEN RUNNING SPEED AND MAXIMUM 
DesIRABLE Rotor DIAMETER. 


hole, there is the greater area of steel to carry the load, and 
altogether the bursting stress is so low that it has not to be 
considered. 

The penyg stress with the solid forged rotor is always 
in the tooth, but the stress never reaches a high value, the 
maximum rotor diameter being determined by other considera- 


ons. 

With the tyne of winding now in universal use, of con- 
centric coils of flat, copper strip, there is a fairly clearly de- 
fined limit to the rotor diameter that may be employed for a 
‘given speed. There are to be considered the stability of the 
end windings exterior to the core, the pressure on the insula- 
tion between turns, and the retention of the end windings 
against the action of centrifugal force. In the case of a 
5,000-kw. alternator at 3.000 r.p.m. with a 3l-in. diameter 
rotor, when running at the overspeed of 20 per cent. above 
normal, the average value of the maximum pressure on the 
insulation is about 5.000 lb. per sq. in. Pure hard mica is 
the only material that is really suitable for the purpose. The 
thickness of the insulation between turns of 0.01 in. cannot 
be exceeded withont unduly adding to the size of the machine 
for. a given output. 

Under steady compression hetween flat surfaces mica can 
stand great loading before failing. In. service, however, the 
conditions are not nearly so ideal. There is. always some 
decree of hich-freqnency vibration present, and the surface 
of the conver ia never quite flat. For these reasons a. big 
of sofety is necessary. 

Owine.to the. diffienlty of retaining the rotor end-windings, 
the anthor: helieves thet for a normal sneed.of 3.000 
a diameter rotor: will enme tobe regarded as the maxi- 
mnm desirable size. The nerivheral. eneed of such a. rotor 
is 95.190-ft. per minute. In fie. 1 is shown the relationship 
hetween the angular speed and.the maximum. desirable rotor 
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The exciting energy required to drive the flux through the 
rotor may be of the order of 15 to 2. per eent: of the full- 
load: excitation. It is important, therefore, that the pe 
ability showid be as high as possible consistent with satisfyin 
the 1echanical requirements. A carbon steel, containing 
about 0.38 per cent. carbon, after oil treatment has an ulti- 
mate strength of 38 tons per square inch, a yield point of 2 
tons, an elongation of 22 per cent. on 2 in., and a contrac- 
tion of area of 40 per cent. It is used for such purposes as 
railway exles, and is admirably suitable for alternator rotors. 
The permeability of this steel is quite good. 

It is usual to express the factor of safety in terms of the 
ultimate strength—which is not quite logical, since it is the 
yield of the material that marks the limit of safety, and not 
the actual fratture..The author is of the opinion that the 
factor of safety should always be expressed in terms of the 
yield point, defined as being the stress at which there is a 
complete yield of the material that is observable to the eye. 
The maximum stress in the solid forged rotor’ is in the teeth. 
The stress is unidirectional and constant, and a factor of 
safety of 2 to 1 on the yield point is, satisfactory. With this 
factor of safety the maximum permissible tooth stress with 
the quality of steel suggested is 11 tons per <q. in. With a 
well-proportioned rotor having a diameter of 31 in., the 
maximum tooth stress at 20 per cent. overspeed is about 9} 
tons per sq. in. There must be some saturation in an alter- 
nator to give it magnetic stability. With-a turbo-alternator 
the necessary saturation must be provided in the rotor teeth 
—that being the only part of the machine where a high 
density is permissible. On the other hand, if .the saturation 
is carried too far, the loss in the teeth becomes excessive. 
In general, it will be found that with a stress of about 10 
tons per sq. in. the corresponding tooth density -is as high 
as it 1s desirable to employ, and the oil-hardened carbon steel 
therefore satisfies the electrical as well as the mechanical 
requirements. 

If an alloy steel were employed with the object of being 
able to use a smaller tooth to give increased winding space, 
the increased magnetisation loss due, not only to the higher 
tooth density, but also to the lower permeability would more 
than offset the gain due to the increased copper space. An 
alloy steel for a large rotor forging is inherently not so reli- 
able, there being a greater probability of internal flaws being 
present. A hole should always be bored through the forging 
when an alloy steel is used, to see that there are no internal 
flaws, and the effect of the hole is more than to double the 
hoop stress, so that the body of such a rotor actually would 
be weaker than if a carbon steel were used. 

An interesting case came to the author’s notice a few years 
ago of a rotor forging breaking just where the shaft merges 
into the body of the core. The steel used was. 34 per cent. 
nickel, having a yield point of 29 tons, and. an ultimate 
strength of 46.5 tons per sq. in., and an elongation on 2 in. 
of 22 per cent. It was found that a huge internal cavity had 
been caused by the operation of férging. In another case a 
high carbon steel was employed having. the composition of 
0.61 carbon, 0.59 manganese, and 0.23 silicon, and the tensile 
properties of ultimate strength 49 tons per sq. in., yield point 
22 tons to the sq. in., elongation on 2 in. 18 per cent., and 
reduction of area 32 per cent. After being in service for 3} 
years the forging failed with a fatigue flaw in the neck of 
the journal. A micro-examination showed that the steel had 
not been properly heat treated, and had a large grain size. 
Such a steel, more particularly in the absence of correct 
heat treatment, is not at all suitable for a high-speed rotor. 

The use of improper steels of this kind, and bad mechanical 
design, have led- to a number of failures that have given rise 
to the feeling that the solid forged rotor is less reliable than 
the built-up design.“ There is no doubt that provided the 
right kind of steel is used, correctly forged and correctly heat 
treated, and that the mechanical design is sound, the solid 
forged rotor is by far the best construction, and the author 
has never heard of a single failure when these conditions 
have been observed. 

(To be continued.) 


Discussion Lonpon. 

Prof. A. B. Freup said that the design of large rotors had 
now become a mechanical problem. Solid forgings. were 
necessary with a speed of 3,000 R.P.M., and apparently the 
author chiefly had thie speed in view when he: wrote his 
paper. The author.mentioned-the-great difficulty of making 
satisfactory bolts when plates of considerable thickness were 
used, and held together with through bolts, with a’ short 
length of shaft at either end, and no central hole. The 
statements made with regard to these bolts, he thought, were 

uite misleading, as the actual stress was 10 times larger 
Doma was stated. These stresses varied, but the speaker knew 
of large machines which had stood them satisfactorily -for 
five years. He agreed with the author that when the,plate 
construction was used the rotor had no critical. speed: He 
had made a similar statement himself some time. ago, ‘at 
which he had arrived from a theoretical point of.view:, R 
ferring to the quenching of steel, the speaker did not quite 
see how this could be done pronerly when large masses of 
30 or 40 tons were handled. When speaking of the limit of 
forging size, the author seemed to be in doubt himself, and 
he thought it was preferable to bore a hole down the centre 
of large forgings. He endorsed the author’s remarks on 
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chrome-steel; this steel was most desirable in spite of its 
electrical faults, and should be used except in small machines, 
when other qualities became cheaper and were quite as guod. 

Considering the test pieces spoken of, he thought they 
should be taken from the centre of the ring. In the case of 
chrome-nickel steel, instead of one, two or three test pieces 
ought to be’ taken, and where large masses were concerned 
the test piece should come from the centre of the mass, and 
not from the outside edges. 

Mr. F. H. Ciouau, in the main, agreed with the author, 
but several statements had been made from -which he must 
differ. Apparently the author condemned all laminated 
rotors; he could not agree with this view, and he had never 
come across faults such as were mentioned by the author, 
even with the largest types of laminated rotors. The stresses 
involved came on and went off gently as the speed rose or 
fell, and it was, therefore, not essential to use material of 
high elongation. By using cold punchings he thought better 
ventilation could be obtained. With laminated rotors 60 per 
cent. better ventilation could be obtained than with the solid 
type. Referring to the question of critical speed, the 
speaker said that with speeds of 3,000 r.p.m. he had known 
machines which were perfectly safe. He did not think it 
was any longer possible to avoid critical speeds, and it did 
not, therefore, matter much when they occurred. 

Dr. S. P. Surra congratulated the author on his paper, which, 
he said, could not have appeared at a better time. He said 
it ought to give confidence to some consulting engmeers and 
nervous people generally, pointing out that it showed that 
British engineers and designers could hold their own in this 
respect. He had strong views on this subject, and said it 
would serve a better purpose if engineers inserted a clause in 
their specifications stating that machines must be built as 
well as designed by British engineers, instead of. asking 
makers to point to similar or ‘larger machines of their own 
make before they could take up the work, as some of them 
now did. He did not think the author had mentioned the 
fact that when plates were rolled cold there was a tendency 
for them to become thicker at the centre than at the edge. 
He was informed this was due to a fault of the rolling mill, 
and care must therefore be taken in building rotors to stagger 
these rotor. plates, in order to guard against the rotors be- 
coming longer at the centre than at the periphery. He had 
known a rotor to be 1 in. shorter at the periphery than at 
the centre due to this cause. Referring to short-circuit losses, 
he said that the heat generated on short-circuit was much 
greater than the same current and the same power factor 
(even at zero P.F.) would produce on load. This he attri- 
buted to the rotor ampere-turns being very great, they there- 
fore caused saturation, and offered a bad path. He could 
trace no relation between loss on load and on short-circuit, 
and at the present time he thought the latter loss was put at 
much too high a figure. He thought the only way of getting 
at these losses was to make a heat balance, but it was pos- 
sible they had no meaning at all. 

Mr. A. R./ Everest did not agree with the objects of the 
paper as set out by the author. He thought care must be 
taken not to standardise one maker’s design to the exclusion 
of the designs of other makers or firms. He said the author’s 
argaments in favour of the solid rotor were wrong, because 
he first said that rotors with a hole down the centre were 
weak, and, later, he advised that'a shaft should be used for 
large machines because blades became weak. He thought 
that’ everything came back to the temperatare of the rotor, 
and, therefore, to the ventilation. The rotor temperature was 
limited by the temperature of the windings which, in turn, 
was limited by the insulation specifications. 

Mr. H.W. TAYLor supported the author in his views, and 
he thought that the author’s description of the lantern slides 
shown ought’ to be included in the paper. From the operat- 
ing engineer's point of view some of them might begin to 
wonder how ‘long it would be before their machines broke 
down. Until reading such a pap, some of them had no 
idea ‘the steel used contained so many latent defects and 
weaknesses. Referring to ventilation, he thought. it was 
absolutely necessary that all ventilating ducts should be 
easily accessible for cleaning purposes. With regard to the 
short-circuit heating, as it was so much greater than the 
same current produced when on load, he thought that if-a 

ort-vircuit test was carried out and proved to be satisfactory 
t should then be quite satisfied. that the machine was good 
for ordinary load conditions. 

Dr. S. F. Barcuay, in reply, said he agreed with Prof. 
Fre.D’s remarks up to a point. The whole point in connec- 
tion with plates was the. construction and reliability of the 
bolts. It was difficult to. obtain a good fit, and unless the 
plates. were well finished and a perfect fit they must be 
condemned. The question as to what was the largest mass o 
steel. that could be worked had been in argument for some 
time, and there was certainly a difference between ‘the centre 
and outside of ‘such masses_when material was tested. 
‘He. did not condemn laminated machines, as Mr. Clough sug- 
gested, until the larger sizes were reached; but, the solid 
type ‘was certainly preferable in’ most cases. With Mr. 
Clough’s statement as to ventilation he could not agree. As to 
Dr. Smith’s remark that plates were thicker at the centre, he 
had heard of this, but was not sure if it was-inherent. All 
plates suffered in this way, and it was due to faulty machines 
when the plates were made. He thought consulting engineers 
in the past had gone too much into electrical detail, and they 


had neglected the mechanical construction. Having a hole 
through the centre of a laminated rotor certainly weakened it 
but there waé no objection to putting a hole through a solid 
rotor or cylinder on which no work had previously been done. 
There was no reason to say that laminated rotors could be 
better ventildted because the best place to put the ducts was 
immediately under the coils. There was very little dirt or 
dust deposited in the ventilating ducts themselves; it was 
all carried through into the end coils, and if these could be 
—— properly the ducts themselves did not matter very 
much. 


DiscussION AT LEEDs. 


Mr. W. M. Setvey observed that Dr. Barclay’s paper was 
one whith they had been waiting for for quite a number of 
years. lt was, he thought, the outcome of a paper delivered 
some years ago by Prof. A. B. Field. They had then criticised 
rather adversely the method of holding plates together by 
bolts in order to have the centre of the rotor unpierced by « 
hole. A little previous te that time they in England were 
not interested in making very large machines. ‘The Ameri- 
cans were then a long way ahead of the British in that 
direction. With regard to tlaws, they were given to under- 
stand in these matters that if they went to “the approved 
maker "’ they need have no misgiving with regard to internal 
flaws. They were up against two very big questions in 
modern rotors. The first was the difficult problem — 
supporting the end turns, The second was the question 

cooling not the end turns, but the portion which 

through the slot. It had been his good fortune during the 
last two or three weeks to examine some four or five designs 
of 25,000 Kw., and there were some striking differences in 
principle as to the way in which rotors were made. There was 
no particular feature of a rotor which had given more trouble 
to designers than the cylindrical part of the drum enclosing 
the end turns. Generally speaking, that had not been 
made of late in a solid piece, as Dr. Barclay mentioned. 
Almost invariably, except in low-speed rotors, that part ought 
to be made of magnetic steel, and it had been found most 
difficult to cool. It was inaccessible, and a place where dirt 
collected, and trouble had arisen through heating at the ends. 
The explanation put forward in connection with this heating 
at one time was that of unbalanced loads, but that had not 
always been borne out. : ; 

Mr. J. SHerpHerp (Leeds), dealing with ventilation, said 
that when very large units were used it would be necessary to 
abandon air cooling, and to adopt some form of liquid cooling. 

Mr. Herrorp (Leeds) said Dr. Barclay had not quite demon- 
strated to him the safety of making large rotors of one piece 
of steel. He did not see how they could deduce from micro- 
scopic examination the actual state of steel in the centre of a 
large rotor of 40 or 50 in. diameter. Dr. Barclay had re- 
marked that an alternator with a solid rotor could quite well 
be designed to stand a short-circuit at the terminals without 
damage. He (Mr. Hefford) found that alternator builders 
were very chary of agreeing with this view, no matter what 
type of rotor was put forward. Dealing with plates, it was 
obvious there must be a high initial strain on plates when 
they were shrunk on the shaft, or else over-speed -tests must 
terid to loosen-them. Dr. Barclay had stated that an entirely 
satisfactory high tensile- plate could be produced by using 
nickel-chrome steel. He, the speaker, had a rather large alter- 
nator going through his bands at the present time, and there 
had been great difficulty in producing a rotor for that machine. 
They tried several types of steel, eventually using rings 
shrunk on the shaft, and they had to obtain nickel-chrome 
steel before they could get the mechanical tests satisfactory. 
The speaker was not quite sure they were on right lines wit 
regard to the ventilation of rotors by putting the fan on the 
rotor. By putting a fan in this position it created in- 
duced draught, or suction; where the shaft passed through 
the casing to the alternator. He had known cases where there 
were fans on either end of. the rotor drawing air in» and 
blowing it through the rotor and the stator, both at the 
same time, but he thought a fan for the rotor and an- 
other for the stator was preferable. One firm met the diffi- 
culty of cooling coils in the rotor by actually enclosing 
winding in a thin metal case. He agreed with Dr. Barclay 
that an over-speed tést of 20 per cent. was quite ample. _ 

Mr. Wiuson Hartnett (Leeds) said the paper was an in- 
stance of the direction in which engineering was tending, 
évery part of the material used. being carefully examined in a 
scientific manner. 

Mr. Brown (Bradford) said this paper showed the necessity 
of thoroughly understanding the strength of materials. He 
noticed that under the heading of rotor windings, Dr. Bar- 
clay dealt with the question of insulation, and advocated mica. 
He-would like to know whether Dr. Barclay advocated the 
use of mica for low-pressure machines up to 5,000 or 6,000 Ew. 

Dr. Barctay, in reply, said the laminated rotor-did not 
apply only to small machines, as there were makers in this 
country building machines of 5,000 or 6,000 kw. on this prin- 
ciple, though, in general, laminations were only used for 
smal] machines. There was not much difficulty in cooling 
that part of the rotor coil that was buried in the core; it was 
the end turns that presented the difficulty. The problem was 
to get as much air through the rotor as they could. The fact 
that the coils were hotter at one end than the other did not 
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matter if the hotter end was cool enough. Unbalanced load 
did not seem to have much effect in heating the end bells. Re- 
cently they had some cases of running with great unbalanced 
loads where no apparent heating was noticed. The whole 
difficulty of cleaning was that if they could get the holes in 
line they might clean the duct, but not the winding, and if 
dirt got caked into the winding it was impossible to get it 
out. There was no difficulty, if there was any object in 
doing so, in providing holes in the disk pieces. He fully 
agreed with Mr. Shepherd’s remarks concerning the diffi- 
culties of ventilation when they came to the big sizes, but 
so far as 30,000 KW. was concerned there was no difficulty in 
vetting the air through. He had seen machines of 5,000 Kw. 
short-circuited many times, but nothing whatever happened. 
Mr. Hefford’s remarks were very interesting concerning the 
construction of his big rotor, and one could appreciate the 
need for using nickel-chrome steel for the plates. The ques- 


tion of filters was a very important one. A leading firm of - 


makers had told him recently that their filters would not elimi- 
nate greasy particles. No doubt the fault of most filters was 
that they let the grease pass into the machine. He had seen 
two machines of identical size running side by side; one 
had a filter, the other had not, and while the former ,was 
gummy and sticky, the latter was absolutely clear. No doubt 
filters did more harm than good if 95 per cent. of the dirt 
was removed while 5 per cent. was left to stick to the plates. 
In reply to Mr. Brown’s question, he (Dr. Barclay) used mica, 
which » every case seemed to him to be the only reliable 
material. 


AMERICAN EXPORTS OF ELECTRICAL 
GOODs. 


Tue following figures, showing the exports of electrical goods 
from the United States during the year ended June, 1916, are 
taken from the recently-issued trade statistics; figures for 
3914-15 have been added for purposes of comparison, and 
notes of any increases or decreases given :— 
Telegraph instruments.— 

Dollars. Dollars. Dollars. 


1914-15. 1915-16. Ine. or dec. 
To Denmark 11,000 17,000 + 6,000 
--... 14,000 26,000 + 12,000 
,, Central America 8,000 8,000 
17,000 41,000 + 24,000 
Colombia 1,000 1,000 
» Argentina — 2,000 + 2,000 
Cuba aid 1,000 2,000 + 1,000 
» Brazil 1,000 1,000 
, Other countries She 23,000 51,000* + 28,000 
Total 76,000. 149,000 + 73,000 
* Great Britain, $23,000; New Zealand, $6,000. 
Telephone instruments.— 
To United Kingdom 132,000 582,000 + 450,000 
» Canada... 205,000 161,000 — 44,000 
», Central America 56,000 20,000 — 36,000 
8,000 20,000 + 12,000 
»» Cuba 76,000 80,000 + 4,000 
», Brazil 51,000 48,000 — 8,000 
», Colombia 9,000 11,000 + 2,000 
», Ecuador 2,000 11,000. + 9,000 
», Japan 6,000 74,000 + 68,000 
», Australia 405,000 62,000 — 343,000 
», Other countries 199,000  260,000* + 61,000 
Total 1,149,000 1,329,000 + 180,000 
* Italy, $137,000. 
Otner electrical instruments and appliances.— 
To Canada 2,253,000 2,693,000 + 440,000 
»» Mexico 244,000 14,000 + 70,000 
» Panama 300,000 212.000 — 88,000 
» Cube... ... 211,000 000 + 847,000 
» Argentina ae -- 191,000 412,000 + 221,000 
» Brazil 255,000 497,000 + 242.000 
» Japan... 806,000 411,000 + 105,000 
» Philippine Islands .. 159,000 177,000 + 18,000 
», Australia 623,000 520,000 108,000 
», United Kingdom --» 1,950,000 3,490,000 + 1,540,000 
Other countries 660,000 4,689,000" + 3,029,000 
Total... .-- 8,152,000 13,973,000 + 5,821,000 
* France, $592,000; Italy, $910,000; Norway, $678,000; 
Russia, $452,000. 
Gas engines, stationary.— 
To Canada... . 83,000 58,000 25,000 
Argentina bie 8,000 4,000 + 1,000 
» Australia 91,000 32,000 + 11,000 
» Europe ... 51,000 146,000 + 95,000 
», Other countries 262,000" 112,000 — 150,000 
Total... --- 420,000 352,000 — 68,000 


* Russia-in-Asia, $197,000. 


Electric motora.— 


To United Kingdom wc. 292,000 380,000 + 88,000 
» Canada... .. 614,000 688,000 + 124,000 
» Panama 40,000 102,000 + ‘62,000 
» Mexico 81,000 49,000 — 32,000 
», Cuba 136,000 140,000 + 4,000 
» Argentina 30,000 54, + ,000 
» Brazil 55,000 52,000 — 3,000 
», Chile 87,000 91,000 + 4,000 
, British India 83,000 69,000 — 14,000 
» Japan 308,000 139,000 — 164,000 
,. Australia 634,000 686,000 52,000 
,, South Africa 67,000 154,000 + 87,000 
Russia-in-EKurope 2,000 614,000 + 612,000 
Italy 42,000 147,000 + 105,000 
,, Other countries 453,000 904,000 + 451,000 
Total 2,819,000 4,219,000 + 1,400,000 
Steam engines, stationary.— 
To Canada 108,000 142,000 + + 39,000 
,, Ouba 60,000 133,000 + 738,000 
» Mexico 8,000 17,000 + 9,000 
» Brazil 6,000 2,000 — 4,000 
» Philippine Islands — 12,000 + 12,000 
,, Other countries 121,000 106,000* — 15,000 
Total as ... 298,000 412000 + 114,000 
* Venezuela, $18,000. 
Electric locomotives.— 
To Canada 110,000 72,000 — 38,000 
» Panama 158,000 a — 158,000 
»» Mexico 10,000 8,000 — 7,000 
» Bolivia 14,000 — — 14,000 
»» Chile 15,000 19,000 + 4,000 
» China _ 33,000 + 33,000 
» Brazil 12,000 + 12,000 
,, Russia-in-Europe 146,000 + 146,000 
» Bermuda 96,000 + 96,000 
,, Other countries 17,000 71,000 + § 54,000 
Total ’ 324,000 432,000 + 128,000 
Dynamos and generators.— 
To Canada... 246,000 330,000 + 84,000 
,, United Kingdom 832,000 204,000 — 628,000 
» Panama... 52,000 17,000 35,000 
», Mexico 36,000 9,000 — 27,000 
», Cuba 35,000. 141,000 + 106,000 
» Brazil 3,000 4,000 + 1,000 
» Peru 35,000 8,000 — 27,000 
» Japan a 301,000 88,000 — 213,000 
», Australia 76,000 24,000 — 52,000 
» Spain 34,000 + 34,000 
,, Other countries 397,000 610,000 + 213,000 
Total 2,013,000 1,469,000 — 544,000 
Fans.— 
To Canada 17,000 23,000 + 6,000 
» Argentina 18,000 63,000 + 45,000 
» Brazil 7,000 7,000 ae 
China - 49,000 18,000 — 31,000 
» British India 44,000 92,000 + 48,000 
», Japan 19,000 1,000 8,000 
,, Australia wa 12,000 21,000 + 9,000 
,, United Kingdom , ,000 20,000 — 10,000 
», Other countries 62,000 102,000 + 40,000 
Total 258,000 357,000 + - 99,000 
Arc lamps.— 
To Canada 10,000 8,000 — 2,000 
» Brazil 2,000 2,000 
,, Other countries 19,000* 9,000 — 10,000 
Total 31,000 19,000 — 12,000 


* United Kingdom, $10,000. 


Metal filament lamps.— 
To Russia-in-Europe 
», Russia-in-Asia ... 
United Kingdom 
» Oanada ... 
»» Mexico’ 

», Ouba 

» Argentina 

» Brazil Se 

, Australia 
,, Other countries. 


Total 


6,000 115,000 + 
26,000 9,000 — 
35,009 87,000 + 
62,000 135,(00 + 
20,000 86,000 + 
74,000 172,000 + 
81,000 82,000 + 
39,000 101,000 + 
25 000 + 


+ 


473,000 1,282,000 + 


'*Ttaly, France, and Spain, $10,000 each. 
+ South Africa, $57,000; India, $21,000; China, $67,000. 
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Carbon filament lamps.— 


To Argentina 
Canada 
,, Mexico 
Brazil 
Other countries 


Total 102,000 145,000 
* United Kingdom, $10,000. 
+ Russia-in-Europe, $18,000; Australia, $6,000. 


Insulated wire and cables.— 

To France’... 150,000 
,, United Kingdom aN 663,000 
Canada... 37, 148,000 
Panama ... 95 236,000 
., Cuba = bes 0 281,000 
Other countries ) 864,000 


Total 3,157,000 


Static transformers.— 

To United Kingdom 

Spain 

Canada 

., Panama 

Mexico 

, Cuba 

, Brazil 

, Italy 37,000 84,000 + 
Other countries ...  278,000* 316,000 + 


Total 624,000 993,000 + 
* India, $99,000. + South Africa, $60,000. 


” 


” 


” 


+ 
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REVIEWS. 


Steam Turbines. By James AMBROsE Moyer, §.B., A.M. 
Third Edition, revised and enlarged. London: Chapman 
and Hall, Ltd. Price 16s. 6d. net. Pp. ix + 468. 


That the present book, which was first published in 1908, 
should have reached its third edition, bears witness to its 
usefulness to a section at least of that large number of engi- 
neers now interested in the steam turbine. The first edition, 
appearing when treatises on the turbine were fewer, was 
noticeable among its competitors by reason of the practical 
manner in which certain preblems of design were approached, 
and it was therefore a really useful book to those who sought 
working rules for design rather than the generalities and 
mathematical disquisitions which formed the bulk of the 
earlier turbine literature. The present addition retains these 
points of value, but one is disappointed to find by no means 
so greaé an advance along the same lines as might reason- 
ably have been hoped for. The treatise is, in fact, worth a 
far more drastic revision and development than it has 
received. 

The contents of the work fall naturally into two parts, 
certain chapters and sections being devoted to the calcula- 


tions necessary in design, and ‘the remainder being more or. 


less of a general descriptive nature. The former part alone 
justifies the inclusion of the book in a draughtsman’s library. 
After a few introductory pages the reader is taken through 
the elementary theory of heat and the use of the entropy 
chart in a manner well suited to the needs of the average 
draughtsman, and always with a view to the practical appli- 
cation of the principles to the behaviour of steam in a turbine. 
The treatment of the subject is good, and should rob the 
name of entropy of its terrors to the uninitiated, for by means 
of the Mollier diagram—of which the one issued with the 
book is the best we have seen—all computations concerning 
the adiabatic expansion of steam are brought within the 
scope of the least mathematical of designers. The chapter 
contains, however, one blunder which should never have been 
permitted in a third edition. On page 16 the author, in 
dealing with the available work in a pound of steam, as 
illustrated by the P.V. diagram, falls: into grievous error in 
treating the area under the curve before expansion as negli- 
gible to turbine decigners. A little arithmetic will show that 
it is by no means negligible, for with steam at 165 Ib. abso- 
lute pressure, superheated 100 deg. Fahr., and expanding 
down to a 28-in. vacuum, the available energy represented 
by the despised area is more than 97 8.TH.U. per 1b., or nearly 
30 per cent. of the total available energy. 


The next chapter deals with the design of nozzles and, like 
the former one, is clear and practical in its treatment of the 
subject, so that the student can see exactly how the correct 
proportions of a nozzle can be obtained for any condition 
of working. It might, however, have been more enlighten- 
ing to such readers to have calculated the flow through the 
throat of an expanding nozzle from the heat drop between 
the initial and the critical pressure, thus avoiding Grashof's 
formula, and bringing the calculation into line with that 
used for determining the outlet conditions. © Considerable 
space is next devoted to the design and lay-out of blading, 
both for impulse and reaction machines; but, as in the case 
of the nozzles, the practical problems of manufacturing and 
fixing them are hardly referred to. In discussing the calcu- 
lations for the design of reaction turbines, Mr. H. M. Mar- 
tin’s well-known treatise on the steam turbine is largely 
drawn upon. 

The various sources of loss in steam turbines are given a 
chapter to themselves, but this comprises a few pages only, 
and is practically confined to a discussion of disk and blade 
rotation losses. Dummy leakage is, however, dealt with in 
another connection elsewhere in the book. Another short 
chapter on methods of correcting steam turbine tests for 
different steam conditions explains merely the method of 
applying the manufacturer’s correction curves and data, and, 
curiously enough, does not even mention the easy and simple 
method of making comparison between turbines on the basis 


-of their respective efficiency ratio. 


The longest chapter in the book, comprising nearly one-fifth 
of the whole work, deals with ‘‘ Commercial Types of Steam 
Turbines.’’ It can hardly be given a word of commendation. 
The matter is too badly selected, badly arranged, and too 
much out of date to give anything like a fair idea of modern 
turbine practice. The de Laval turbine is given 19 pages. 
The Parsons type, which, we read with astonishment, 
*‘ differs from that commonly known as de Laval principally 
in the substitution of stationary blades in the place of 
nozzles,’’ occupies 25 pages, and illustrates nothing but the 
practice of the Westinghouse and: Allis-Chalmers companies. 
The Fullagar method of balancing, first- introduced by 
Messrs. Willans & Robinson, is credited to the Allis-Chalmers 
Co., although in a full-page sectional drawing of a turbine 
by the latter company the. ordinary system of dummies is 
illustrated. The method of shrouding blades first adopted 
by Messrs. Willans is described in connection with the Allis- 
Chalmers machine, and the Westinghouse method of lacing 
blades is also described, but there is not a word about the 
rosary system of blading or the practice of thinning the blade 
tips, both of outstanding importance in reaction turbine 
practice. 

The Curtis turbine is given 14 pages, and from these ofie 
would gather that the old vertical type was still characteristic 
of this make. The treatment of the Rateau turbine is still 
more unfortanate. The old dished wheels, with stamped 
sheet-iron blades riveted to the rims, are illustrated and 
described as exemplifying current practice, although they 
have been abandoned for years. After stating that the 
Rateau turbine possesses from 20 to 40 stages, the author 
illustrates one with seven stages only. The Zoelly turbine 
gets only a page and a half of descriptive matter, with no 
illus‘rations. The remainder of this thoroughly unsatisfactory 
portion of the book deals with the Hamilton-Holzwarth and 
the Wilkinson (Rateau) types, and also describes a few small 
machines such as the Sturtevant, Kerr, Terry, Dake, &c. The 
Ljungstrém turbine, with its extraordinary efficiency and 
great mechanical interest, is never even mentioned, either 
in this chapter or elsewhere. ' 

Mixed-pressure turbines and low-pressure turbines to work 
in conjunction with reciprocating engines form the subjects 
of two descriptive chapters, and marine turbines are disposed 
of in a single chapter of seven pages, of which half a page 
only is given to the possibilities of electrical transmission. 
The nett of the chapter deals principally with the possibilities 
of the Westinghouse-McAlpine gear, and of the combination 
of reciprocating engines and turbines for ship propulsion. It 
contains no suggestion of knowledge that the latter combina- 
tion is in actual use, nor that Sir C. A. Parsons’s geared tur- 
bines have been driving ships for several years. 

The chapters on “ Tests of Steam Turbines”’ and “‘ Steam 
Turbine Economics” call for littlke comment. In the first, 
numerous test results are given, but many are quite out of 
date, and none is later than 1911. After these we come upon 
a chapter which is quite. useful to the designer, giving, as it 
does, practical methods of calculating the approximate stresses 
in drums, disks, and rings. The mathematics here, as else- 
where in the book, are well within the average draughts- 
man’s reach, and practical examples are worked out. 

The gas turbine is given a chapter to itself, containing views 
and photographs of some of the few machines which have 
been designed or constructed, and indicating generally the 
calculations appropriate to the subject. The author appears 
to have some hope that in the future a practical gas-turbine 
may be evolved. He is, however, under no illusions as 
to the mechanical difficulties incidental to the temperatures 


-employed, and touches, though perhaps too lightly, upon 


what appears to be the first problem to be solved, namely, 
the production of an efficient rotary compressor. To get any 
reasonable efficiency the gas must be compressed before com- 
bustion, and until a rotary compressor of at least 80 per cent. 
efficiency can be constructed, there can never be a commer- 
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cial gas turbine, however well the temperature difficulties may 
be surmounted. 

Turbo-generators form the subject of the last chapter in 
the book, and are disposed of in four and a half pages. As 
may be gathered, the treatment is of the most general kind, 
and little else is attempted beyond pointing out the limita- 
tions encountered when endeavouring to construct generators 
for high rotational speeds. 


Mechanical Handling of Material and its National Importance 
During and After War. By Grorce FREDERICK ZIMMER, 
A.M.\nst.C.E.. London: Crosby Lockwood & Son. Price 
10s. 6d. net. Pp. 140; 144 figs. (10 col. plates.) 


This book may be termed a supplementary volume of the 
author's well-known book, “‘ihe Mecbanical Handung and 
Storage of Muateriai,’’ and deais in a concise way with the 
Vatlous types of labour-saving appliances, descriping also 
the luuprovewents that Dave Deeb luwouduced since the publi- 
cation of the larger work. 

‘Lhe supject 1s uf gieat wmportance even in peace-time, but 
Vasuy luce SO DOW We wae In Che Ol a dieadiul war, 
und the demand for labour-saving appliances has become 80 
pressing. 1t will be so even alter the war, when the terrible 
yreat work of reconstruction begins to repair the terriple 
ravages of war. We are told that in ordinary times an 
ciployer is justified in expending £1,0UU capital to savé the 
janour of one man, but alter tne war there wul be such a 
scarcity of labour that there is every provpabuuity that even 
if twice this amount be required tor the machinery to be 
installed, 1t will prove to be quite a good investment. In the 
author's opinion, however, “in practice, IL driving power, 
supervision, luvrication, mterest on capital outlay, deprecia- 
thon, and repalis are taken Into account, an Oullay of approxi- 
nuicely &ivv pec man replaced appears to be weil Wituin the 
province of a Dut there 1s nut even 
The necessity for such a capital oullay to save the lapour of 
Oue such spel is oie Likely to release 
live siX labourers, 

VaClicui eXaiupses of the various systems of handling mate- 
rial vy ColbVeyurs, Duisis, 
aud teipNe:aye aie giveil, lb causes notes of the 
CoSt alu De eliected. A good part ol the work deals 
With We equipment of gas Works, bouer houses, storage of 
coal, devices, and bunkering at sea. Lhe 
suvject 1s, of Course, enormous in its range, and the author 
has done his best to cover practicaily mstances of labour- 
saving appliances applicavie to every industry. ‘Lhe only one 
that appears to be neglected, but one which is of vital im- 
portance at the present time, is labour-saving machinery 
uppertaining to agricuiture. ‘Lhe section dealing with port- 
apie loading and unloading devices, however, may be read 
with advantage eyen by the farmer. 

It is a book which at the present time should be carefully 
studied by the management of every industry, and if there 
is any means by which labour may be saved the plant or 
machinery should be installed with the least possible delay; 
for every penny so invested, pounds will be returned in the 
years to come. 


— 


Telegraph Practice. By Joun Leg, M.A., Postmaster of Bel- 
fast, and late Deputy Chief Inspector of Telegraph and 
Telephone Traffic, G.P.O., London. Longmans, Green 
and Co. 2s. 6d. net. Pp. x + 102. 


In this small volume of 100 pages Mr. Lee outlines the 

telegraph practice of this country as it is to-day, and con- 
trasts 1t with the methods of other administrations. 
_ Coming from one who has in no small measure been 
identified with the recent developments on the traffic side of 
telegraphy and telephony, the book may be taken as an 
authoritative review, not only of the considerations which 
have determined departmental policy in the past, but also 
of the probable lines along which that policy may be ex- 
pected to develop in the future. 

In 10 chapters the author deals with such aspects of the 
subject as the acceptance of telegrams from the public, the 
centralisation of traffic, instrument rooms, instruments, de- 
livery of telegrams, Press telegrams, tariffs, and the future of 
telegraph practice. 

To-day, when the Baudot system bulks so largely in British 
telegraph practice, it is amusing to recall Mr. (afterwards 
Sir) W. H. Preece’s assurance in 1882 that this system was 
not. a successful one, and that the ‘game was not worth 
the candle”! 

Our great underground telegraph system of to-day was like- 
wise regarded by the same high authority then as impractic- 
able, chiefly because it would cost £20,000,000.. Let us hope 
Mr. Lee’s anticipations will not suffer a similar fate. 

The book, which is packed full of information, is clearly 
and tersely written, and will, we are sure, be read with much 
interest not only by those immediately concerned in tele- 
graphic developments, but by that larger number who like 
au courant with national progress gener- 
ally.—A. F, 


NOTES ON THE MINERAL OUTPUT OF 
GREAT BRITAIN. 


THE report of H.M. Chief Inspector of Mines for the year 
1916 has just recently been issued. This report summarises 
all particulars from the six inspection districts comprising 
Great Britain. It takes the place of the separate reports 
which each District Inspector usually sent in, and therefore 
is very considerably curtailed. 

For the year 1916 we learn that the output of coal 
was 256,375,366 tons, which is an increase of 8,169,285 
tons over the year 1915. The value of the output was 
£200,014,626, being no less than £42,183,956 greater 
than for the preceding year. This is due not only to 
the increased output, but’ also to the higher selling price, 
the average for 1915 being 12s. 5°6d., whereas in 1916 the 
price was 15s, 7°24d. per ton. 

The total value of all the minerals raised in this country 
in 1916 was £214,034,524, being an increase of £43,576,266 
over the year 1915. From this it is interesting to note how 
great and valuable an asset the country has in its coal fields, 
and how necessary it is to conserve them as much as possible. 

The quantity of coal exported was 55,001,113, as 
against 59,951,925 tons in 1915. The amount of coal 
remaining for home consumption, therefore, was 201,374,253 
tons, or 4°525 tons per head of the population. Of this, 
however, 39,384,879 tons was used in the manufacture of 
gas coke and briquettes, and 19,780,690 tons in the manu- 
facture of pig iron, as against 37,173,489 tons, and 
18,754,02% tons respectively in the previous year. Sum- 
marising the foregoing, we have :— 


Coal exported 55,001,113 tons. 
Used for gas coke and briquettes... 39,384.879 
Used in the manufacture of pig-iron 19,789,690 _,, 
Domestic purposes ... 142,208,684 ,, 


” 


Total output 256,375,366 tons. 

The quantity of anthracite (included in the foregoing 
totals), raised mostly in the South Wales coalfield, was 
4,644,045 tons, the value of which was £4,159,953. Out- 
side the steam coal collieries the price varied from 13s. to 
16s., while the steam coal obtained from 16s. to 19s. per 
ton. The other principal minerals of value are :-— 


Tons. Value. 
Chalk ... 12,786,321 £145,504 
Clay and shale ... -. 6,500,388 1,247,338 
Gold ore pen = 1,338 650 
Copper ore eas gan 6,234 
Iron ore ee 13,494,658 5,545,072 
Lead ore ae soe 17,107 339,169 
Limestone 11,115,909 1,395,830 
Oil shale ai ng 3,009,232 1,032,294 
Salt aa 1,960,448 | 904,133 
Tin ore ... 7,892 712,142 
Tungsten ores ... he 394 49,699 
Uranium ore ... ae 51 1,001 
Zinc ore 8,476 65,304 


Of these some show an increase in output over the 
previous year, whilst others show a decline. Iron ore, for 
instance, is less by nearly 800,000 tons, copper is increased 
by over 200 tons, gold ore is reduced by nearly 400 tons, 
zinc ore is also reduced by nearly a like amount, whilst 
tungsten is slightly increased. With the rare metals, how- 
ever, this is more probably due to natural causes than to 
any effect in working the deposits due to the war. 

The following table is also of interest, inasmuch as it 
gives the quantity and value of the metals obtained by 
smelting from the ores given above :— 


Antimony hes 4 tons £340 
Copper ... “ds 278 tons 37,794 
Gold (bar) k 273 oz. 884 
Iron exe 4,319,096 tons 35,045,211 
Lead see ete 12,573 tons 389,449 
Silvers ... a 86 485 oz. 11,284 
Tin ° e 4,697 tons 855,656 
Zine... ; 3,000 tons 205,350 


The total value was £36,545,968, an increase of nearly 
£9,000,000 over the year 1915, 
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With regard to the number of persons employed in the 
mines of the United Kingdom, there was an increase of 
44,045 persons over the year 1915, the total in 1916 being 
1,017,518. Of these 804, 69 persons were employed under- 
ground and 212,749 above ground. Of the latter 9,947 
were females, being an increase of 2,286 females. On the 
other hand, in the metalliferous mines and quarries there 
was a decrease in the number of persons employed to the 
extent of 13,931, the total number being 48,196. 

The output per person employed in coal mines, which is 
approximately 252 tons per annum, is, we regret to say, still 
very low, and unless there is a distinct improvement in this 
diréction, we may not look to the coal trade of this country 
for any material help in restoring the national prosperity at 
the end of the war. We fear that Bolshevism amongst the 
miners is a factor which will have to be dealt with sooner 
or later if this country is to maintain its high position 
amongst the nations of the world. 


, CORRESPONDENCE, 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents shuuid sorward their conmuni- 
catwns at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Prof. Perry’s”’ (? ) Harmonic Analysis. 


When an English student has made and explained a useful 
discovery, he seidom gets anything more than the honour of 
having done so, and’ one, therelore, cannot too strongly de- 
nounce a conspiracy to rod hun of this, such as now appears 
to exist. in the case. of Mr. Wedmore and his method of 
harmonic analysis. 

Lhis method is explained in the Proceedings of the Institu- 
tion of iulectrical Kngineers for 1896; and as Prof. Perry had 
previously invented. a method of effecting the same object, 
he can be excused for not at first having fully recognised the 
superionty of the new method. But he cannot be excused 
for having eventually adopted this method in a way that 
makes it appear to be his own. I have before me a work on 
‘* Practical Mathematics,’’ by Usherwood and Trimble, pub- 
lished by Macmullan in 1916, with a section devoted to the 
explanation of Mr. Wedmore’s method, but it is headed 
* Perry’s Tabular Method,"’ and there is no mention what- 
ever of Mr. Wedmore. Mr. Trimble may be genuinely under 
the impression that the method really is Prof. Perry's; any- 
one might think so from the-way in which Prof. Perry 1s 
now teaching it. But I regret to say that this cannot be the 
case with Mr. Usherwood, for I have now seen a pamphlet 
written by him, and published by the Board of Education in 
1912, which shows that he even then knew this was ‘ Wed- 
more’s method.” 

Messrs. Macmillan refuse to discuss the matter, and it 
therefore appears that a great injustice is going to be done 
to Mr. Wedmore unless some fair-minded editor of a widely- 
read journal will allow the matter to be dealt with in his 


columns. 
W. F. Dunton. 
Newcastle-on-Tyne, March 23rd, 1918. 


Nomenclature? 


After reading Mr. A. P. Trotter’s article, i would like to 
relate my experience in support of *‘ Direct Current.’’ In 
deciding the nomenclature applied to things in_general, one 
often follows the lead until such time as experience defines 
more particularly an apt application which may differ from 
custom. 

A case in point occurred with me a few years ago. In re- 
gard to electrical matters it had been my custom to follow 
the diction of Dr. Silvanus P. Thompson at, Finsbury, and 
style the distinctive currents as alternating current and con- 
tinuous current. I was quite happy in the use of the term 
continuous current for a number of years, but received a 
distinct awakening when in competition with an alternating- 
current man. It will be remembered I was consulting engi- 
neer to the Stourbridge Council, and designed the power sta- 
tion and a continuous-current supply system for the town. 

During negotiations between the Midland Electric Corpora- 
tion and the Council, Mr. Hardie McLean very ably informed 
the Council that if the choice ®as for continuous current, his 
company could undertake to give a continuous supply for 24 
hours per day. Needless to say, the M.E.O. is alternating; 
so that since that meeting I have preferred to use the prefixes 
alternating and direct, as either, in public supply, is con- 
tinuous. 


B. Clarke, A.M.I1.E.E. 
Handsworth, March 2rd, 1918. 


The C.T.A.A. and the E.P.E.A, 


In your issue of 2lst inst., it is reported that ‘‘ an applica- 
tion ’’ has been made by the C.T.A.A. to the E.P.E.A. for 
affiliation. As a member of the former Association, I would 
point out that the statement is incorrect. 

What actually happened was that some members of the 
C.T.A.A. discussed the matter with members of the E.P.E.A., 
and it was mutually agreed that as the two Associations had 
some objects in common, expense and time would be saved if 
each Association confined its activities to the grades of officers 
it originally set out to organise, instead of both associations 
covering the same ground. This, it will be agreed, showed 
reasonableness on the part of the C.T.A.A., and the majority 
of the members of the E.P.E.A. with whom the matter was 
discussed were equally reasonable. 

It now, however, appears that there are other interests in 
the E.P.E.A., which have resulted in the unreasonable atti- 
tude adopted, and which should be suppressed if we are to 
achieve what both associations are setting out for, viz., the 
formation of a comprehensive association for the protection 


of the interests of the whole of the electricity supply engineers 


in the United Kingdom. 
H. F. J. Thompson, 
hairman. 
Chief Technical Assistants’ Association. 


Electricity Works, Battersea, March 22nd, 1918. 


National Electricity Supply. 


May I draw your attention to one error in your otherwise 
excellent abstract of the remarks that I made at the Engi- 
neers’ Club, Manchester, on the electric power supply of 
Great Britain. 

I am reported to have said that “it was essential that they 
should have the same type of Board for every district.” Asa 
matter of fact, I expressed an entirely opposite opinion, as 
the subsequent text shows. 

S. L. Pearce, 


Chief Engineer and Manager. 
Electricity Works, Manchester, March 28rd, 1918. 


WAR ITEMS. 


Exports to China.—The ‘‘ London Gazette’? for March 


22nd contains a further list of bodies to whom exports to: 


China may be consigned. 


_ Trading with the Enemy.—The ‘“‘ London Gazette ”’ for 
March 22nd contains further lists of persons and bodies in 
the following countries with whom trading is prohibited :— 
Paraguay, Bolivia, Brazil, Chile, Santo Domingo, and Peru. 


The Genoa Treason Charge.—The ‘‘ Times corresvon- 
dent at Milan stated that the trial was to begin in Genoa on 
March 20th of seven Germans and several Italians on a charge 
of treason in connection with the Genoa Electric Light Works. 
This company, it is asserted, was used by Germany for many 
years for purposes ef espionage. 


Exemption Applications.—At Southport, a motorman on 
the Birkdale tramways, aged 38, and in Grade 3, was re- 
fused exemption, and directed to report for service by April 
14th; and an electric car driver, with the Southport Corpora- 
tion (18, Grade 1) was directed to join up by April 7th. 

At Winchester, the National Service Representative ap- 
pealed against exemption held by a meter tester and a stoker 
at the Corporation electricity works. In the former case it 
was contended that the man was not employed in generating 
electricity, but a representative from the department said 
that it would not be possible to maintain the supply of cur- 
rent in the city if the man was taken. It transpired that 
he was in Grade, 3, and, as the case was not pressed, the 
Tribunal dismissed the appeal, holding that the man was in 
a certified occupation. In the case of the stoker (Class A), 
the Military contended that the case was one for substitution 
by the employers. On the other hand, it was urged that the 
occupation of a stoker was a skilled one, as it involved the 
management of the boilers, the man being responsible for 
the maintenance of the head of steam. It was added that 
there were three stokers at the works, each working an eight- 
hour shift, This appeal was also disallowed on the ground 
that the man is in a certified occupation. j 

At Maidstone, on March 18th, appeals were filed for the 
retention of W. H. Brown (38) and E. Wicks (28), engaged 
by Mr. Oswald Jones, electrical engineer. It transpired that 
both men had received protectién cards, and no action was 
consequently taken. 

At Worcester Tribunal, Lieutenant C. E. Abell, electrical 
engineer, Worcester, asked for the renewal of the certificate 
granted to W. Tetstall (42), who is carrying on the business 
whilst the employer is in the Army. It was stated that the 
man was doing important work, including the supervision of 
seven rifle-range telephones. The certificate was renewed 
until June 36th. 

At Reigate, exemption was claimed for L. L. Cochrane (35), 
electrical engineer at Netherne Asylum. It was stated that 
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he helped to carry out the installation, and that he knew the 
whole of the wiring at the asylum. Temporary exemption 
until June 15th was granted. 

At Oxford, the Electric Tramways Co. “ones for further 
exemption for T. Smalley (33, B1) and V. Hill (36, B1), fore- 
men drivers. The general manager, Mr. A. A. Tyler, said 
that they had been unable to replace the men, and women 
were unsvitable for the work. Each was given two months’ 
temporary exemption. 


BUSINESS NOTES. 


Dick, Kerr Developments.—As our readers are already 
aware, Messrs. Dick, Kerr & Co., Ltd., who many years ago estab- 
lished a world-wide reputation as contractors for tramway, railway 
and other big public works, and followed on with the manufacture 


‘ of electrical machinery at Preston, made arrangements a few 


months ago for the acquisitior of the United Electric Car Co., Ltd., 
Preston, where railway and tramway rolling-stock had long been a 
speciality. They had also acquired control of the business of 
Willans & Robinson, Ltd., of Rugby, the well-known builders of 
engines, turbines and Diesel engines. The foregoing businesses, 
while retaining their separate identities, are concentrated for sales 
purposes, as already explained, in the hands of Messrs. Dick, Kerr 
and Co., Ltd., whose headquarters are at Abchurch Yard, Cannon 
Street, E.C. We now learn that within the last few weeks negotia- 
tions have been completed with the Phenix Dynamo Manu- 
facturing Co., Ltd., of Bradford, by which certain standard types 
of electrical machinery, which have been manufactured separately 
by both companies, will be manufactured jointly at Bradford. 
The advantages accruing from such arrangements, especially from 
the combination of the technical and manufacturing experience of 
the various firms which they thus ensure, though each of the works 
will confine itself to those products for which it is best equipped, 
hardly need pointing out. Under the centralised direction of the 
D.K. organisation, with its extensive Home and foreign connections 
at the service of the associated companies, the combination should 
find itself well prepared to meet after-war competition. 


Lists.—Messrs. W. T.. TELEGRAPH WorKS 
Co., Lrp., Blomfield Street, London Wall, London, E.C.—Net 
price booklet relating to taped and braided wires and cables, 
and the Henley wiring system. ‘This is the third edition. 
Copies will be sent to any bond fide buyer who has not already 
received one. 

MEssks. BELLING & Co., Edmonton, London, N. 18.—Tllustrated 
circular giving a few particulars of their electric roasting and 
baking ovens for communal kitchens. 


~ Liquidations—Monometer Manuractvrine Co., Lrp. 
This company is winding up voluntarily. See this column 
last week. 

GALWAY AND SALTHILL TRAMWAY Co.—Mr. M. Crowley has 


been appointed by the Courts official liquidator for winding up this 
company. 


For Sale.—Middleton Corporation Electricity Department 
invites offer for surplus electrical plant consisting of steam dynamos, 
boilers, and accumulators. Particulars are given in our advertise- 
ment pages to-day. . 


Trade Announcements.—Owing to the Government 
having taken possession of their offices at the White Mansion, York 
Street, Westminster, Messrs. J. B. SauNDERS & Co., LTD., have 
removed (as from 28th inst.) to Cromwell House, 6-9, Surrey 
Street, Strand, W.C. 2. 

Messrs. HANDLEY & RosrNnson, LTD., electrical contractors, 
who are moving from Great Charles Street to 165, Edmund Street, 
Birmingham, desire to receive catalogues and price lists from 
manufacturers of electrical goods. 


Bankruptcy Proceedings.—G. E. Hipxins, electrical 
engineer, Bath Street, Dudley-——Supplemental dividend of 5s. 14d. 


in the £, payable March 25th, at Official Receiver’s office, 1, Priory 
Street, Dudley. 


No Dry Batteries from Norway.—The Norwegian 
Government has prohibited the exportation of dry batteries of all 
kinds during the war. 


LIGHTING AND POWER NOTES. 


Aylesbury.—Price Incrrase.—The T.C. has revised the 
tariff as under :—Private dwellings, for lighting, 7d. and 14d. per 
unit ; shops, for lighting, 4d. per unit; power, 3d. for the first 250 
units per quarter, decreasing on a sliding scale to 14d. for all above 


' 2,250. For the summer quarters the minimum is fixed at 6s., 


and for the winter quarters at 10s. 


Bridlington.—At a recent meeting of the T.C, reference 
was made to a scheme for the development of a considerable portion 
of the East Riding district. If carried out, it would open out the 


important agricultural district across the Wolds, extending 
approximately from Flambro’ to Frodingham Canal, in the direction 
of Hornsea. Electrical energy would be generated at Bridlington 
and transmitted through the district, supplying farms and villages 
with electricity for power and other purposes. It is estimated 
that the scheme would involve an expenditure of £250,000.— 
Sheffield Independent. 


Brighouse.—Waces.—In response to the Corporation 
workers’ demand, through the Workers’ Union, for £1 per week 
advance on pre-war wages, plus 12} per cent. bonus on total 
earnings, the Committee on Production has awarded, as from the 
first pay day in January, 1918, 8d. per shift advance to shift 
workers over 18 years of age, and 4s. per ordinary week to other 
workers. The previous increases haye been 12s. to 16s. per week. 
There is no mention in the award of the 12} per cent. bonus. 


China.—H.M. Consul-General reports in the B. of 7. 
Journal that there is a very promising business to be done in irriga- 
tion plant in Yunnan, where there are prospects of a great future 
for British trade. At present, within a few hours’ journey of the 
city of Yunnanfu, there are in operation four irrigation sets owned 
by a private company. It would be comparatively easy to install a 
hundred such sets if the business were followed up and cared for, 
as there are immense tracts of land within easy reach of water, 
but at an elevation of some 15 ft. above the water level. When 
the owners can be made to see that the installation of pumping 
sets is advantageous, and that water can readily be lifted and 
supplied to the fields at very cheap rates, business will go ahead. 
It is. very important that the farmers should be favourably 
impressed, and the machinery, therefore, should be of first-class 
workmanship; the makers should supervise the installation and 
attend to the many details that tend to make a plant like this a 
success. 


Clayton.—Prov. OrpeR.—The Electrical Distribution 
of Yorkshire, Ltd., has intimated its intention of withdrawing its 
application for a provisional order for supplying electricity to 
Clayton. 


Frinton-on-Sea.—Price IncrEase.—The E.L. Co. has 
informed the U.D.C. that it intends applying to the B. of T. for 
sanction to raise the maximum charge for energy from 7d. to 9d. 
per unit. The Council has decided to ask the B. of T. to limit the 
increase to the period of the war, and for not more than six months 
afterwards. 


Huddersfield.—Rates Reier.—At a meeting of the 
T.C., last week, when rating was considered, it was stated by 
Alderman Woodhead (chairman of the Finance Committee) that 
notwithstanding the heavy cost of repairs and of war bonuses, the 
Tramways Committee could afford to grant 3d. in relief of the 
rates (as compared with 4d. last year) and the Electricity Com- 
mittee would give 1d. in the £ in relief. 


Hull.—The Corporation Electricity Committee has 
appointed the chairman (Councillor Pybus) and the acting electrical 
engineer (Mr. Magoris) to interview the Ministry of Munitions with 
respect to the difficulty of efficiently maintaining the generating 
station owing to the calling-upof employés. It was reported at the 
last meeting that the last of the switchboard attendants and a charge 
engineer had beey called up. 


IncrEase.—The Light- 
ing Committee has considered the question of the estimated 
deficiency of £3,970 at March 31st, 1919, and recommends that the 
war charge should be increased as from the readings of the meters 
in September next from 334 per cent. to 50 per cent. 

Sr. Pancras.—RaTE ReELIer.—The Finance Committee reports 
that a balance of £6,114 remains after the retention of £4,000 
as a working balance, to the credit of the electricity revenue 
account to March 31st, 1917, and recommends that £6,000 should be 
allocated to the relief of rates. 

STrePpNEY.—The General Purposes Committee reports for the in- 
formation of the Council that the Electricity Supply Committee 
has informed it that the extension of the expression “ munition 
work” in thé Munitions of War Act, 1915, by the Munitions of 
War (Amendment) Act, 1916, covers the electricity supply under- 
taking, whilst Sec. 12 of the last-mentioned enactment explains the 
term “workman” and “ workmen” wherever they occur in both 
enactments as including “not only persons whose usual occupation 
consists in manual labour, but also foremen, clerks, typists, 
draughtsmen, and other persons whose usual occupations consist 
wholly or mainly in work other than manual labour” ; and that 
the officials of the undertaking, including the electrical engineer 
and manager, are, therefore, automatically entitled to, and conse- 
quently participate with the technical staff and other employés in, 
the benefits of the awards of the Committee on Production and 
receive a war wage advance of £1 per week on pre-war rates, in 
addition to an amount equivalent to 12} per cent. on their total 
earnings, including such advance. 


-Manchester.—F ire.—A sefious fire at the sub-station of 
the British Carbide Factories, Ltd., Clayton, which is supplied with 
electricity from the Stuart Street generating station, involved the 
whole of the company’s electrical apparatus. A severe short circuit 
reduced the high-tension voltage to such an extent as to throw out of 
action practically all the plant in the sub-stations supplying the 
tramways. Some portions of the general system were not affected. 
There was no accident at Stuart Street, and no damage to the 
plant installed there. 
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Oakengates.—Power Brut.—The U.D.C. has decided 
to oppose the Bill of the Shropshire, Worcestershire, and Stafford- 
shire Electric Power Co. 


Oxford.—Price Increase.—The Oxford Electric Co., 
Ltd., has revised the prices of energy as under after the reading of 
the meters’ for the March quarter :—Lighting, up to 20 units per 
quarter, @ minimum of 13s. 4d.; for the next 180 units, 5}d. per 
unit; the next 500, 5d.; the next. 1,000, 44d.; the next 3,000, 
3hd.; beyond, 24d. Heating and cooking, 14d. Motive power, 
up to 2,000 units per quarter, 1jd.; the next 3,000, 1}d.; the 
next 5,000, 14d.; beyond, 1d, These rates, except the statutory 
rate of 138. 4d., are subject to a temporary increase of 25 per cent. 


Stoke-on-Trent. — Price Increase. — The T.C. has 
increased the price of energy by a further 20 per cent., a total 
wlvance of 60 per cent. 


Swanage.—Price IncrEase.—The Electric Supply Co. 
has informed the U.D.C. of its intention to apply to the B. of T. 
for authority to raise the price of energy to 10d. per unit. The 
Council has decided to ascertain the existing rates in other towns, 
and if these are the same, no action will be taken in the matter. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham. — W AGcEs.— Last week the 12} percent. bonus 
was granted to the Corporation employés in the gas and water 
departments and to the men engaged on the permanent way and at 
the tramway depéts. The Committee on Production orginally 
reserved its decision with regard to the traffic employés, and 
finally placed the responsibility on the Corporation. The motormen 
and conductresses decided to cease work, as from last Saturday night, 
if the award were not granted. A Conference, presided over by the 
Lord Mayor, was held at the Council House, on Saturday, and it 
was agreed that it was impossible to differentiate between the shed 
and permanent-way men and the traffic staff. The 12} per cent. 
bonus, as from December 15th, was granted to the motormen, and 
3s. 6d, per week to women over 18, and Is. 9d. to those under 18, 


Blackburn.—Strike Norice.—The secretary of the 
Amalgamated Association of Tramway Workers notified Mr. 
Cowell (tramway manager), on behalf of the members of the 
branch, of their intention to withdraw their labour on March 28th. 
The questions in dispute are the alleged improper payment of the 
recent awards by the Committee on Production and the alleged dis- 
missal of a driver for refusing to teach driving to any other persons 
than discharged sailors and soldiers. 


Bradford.—W aces.—After four days’ idleness the Brad- 
ford cars resumed service on Wednesday last week, the Committee 
on Production having agreed to adjudicate as to the interpretation to 
be placed on the recent national award of £1 per week above pre- 
war rates of pay, with regard to the women employés of the tram- 
way undertaking. The Bradford women are paid at the same rate 
of wage as the men conductors, but receive a lower war bonus, and 
the Tramways Committee, therefore, contended that they were not 
included amongst the women to receive the £1 award—a contention 
which was upheld by inquiry of the Committee on Production. 
Representatives of the two parties met and signed an agreement 
to use their best endeavours to prevent a repetition of the strike, 
and for that purpose they will meet in conference if and when 
any dispute arises, and will take any other steps which will tend 
to an amicable settlement, it being the declared wish of both 
parties that such differences shall be settled in a constitutional 
manner. The matter was to be heard by the Committee on Pro- 
duction on Thursday of this week. 


Doncaster.—StRikE.—The municipal workers’ strike is 
continuing, and forced the stoppage of the cars on Tuesday last 
week, owing to workers in the sheds and in the electricity depart- 
ment being concerned in the dispute, though the bulk of the tramway 
employés were content with the recent national award. ‘ The elec- 
tricity service has been maintained. ‘The cause of the strike is a 
7 for a further increase of 8s. per week for men and 4s, for 
youths, 


Edinburgh.—In view of the tramways being taken over 
by the Corporation next year, a Sub-Committee of the Tramway 
Committee recommends that a manager of the undertaking should’ 
be appointed, 


Leeds, —WaGEs.—The Committee on Production is being 
consulted on the position of the women who do not yet receive 
a bonus, owing to their not having completed three months’ 
service, 

An early result of the increased bonus to tramway employés is 
expected to be an advance in fares. Jn January the tramway 
manager (Mr..J. B. Hamilton) prepared an estimate of the result 
of the year’s working ; but, in view of the recent wage advance 
and increased cost of materials, he has been requested to prepare a 
further report, which will be made in the light of the receipts of 
the undertaking up to the end of the financial year, which is getting 
near. About Easter new stopping and starting arrangements in 
the centre of the city will come into operation, to avoid the present 
congestion. The queue system will be extended. 


Nottingham.—The T.C. has applied to the B. of T. for a 
further extension of time until August 15th, 1919, for the com- 
pletion of work in connection with the tramways from Beeston to 
Nottingham. 


Parcel Service.—In the House of Commons on Wednes- 
day, March 20th, Mr. Wardle informed Mr. Gilbert.that tramway 
undertakings had power, generally speaking, to carry parcel 
traffic. The attention of tramway authorities had been called to 
this point, and he was inviting the Tramways Committee of the 
Boara of Trade to consider it.—Zrening News. 


Railway Workers’ Wages.—According to the Evening 
News, the Underground Railway workers’ wages dispute has been 
settled in favour of the men. The question, which was referred to 
the Committee on Production, was whether the overtime pay- 
ment of Sunday work granted by railway companies to members 
of the two Unions engaged on Sunday shift in the generating and 
power stations of the railways should, or should not, be merged 
in the 12} per cent. bonus. The Committee has decided that the 
extra payment for such work should not be merged in the bonus. 
The decision will mean an addition of about 4s. a week to the 
men's earnings. . 

Mr. J. H. Thomas, M.P., has been instructed by the Executive 
Committee of the National Union of Railwaymen to apply for a 
review of the existing wages agreements with a view to an increase, 
in the light of the altered circumstances, the decision to become 
operative as from March 31st. A demand that all women shall 
be paid the same war wages as those paid to men has also been 
decided on. 

The Electrical Railway Workers’ Committee has, at the same 
time, presented a further demand for an advance of 10s. per week. 


Fares.—The Corporation Tram- 
ways Committee has decided to increase the fares, and the matter 
has been referred to a Sub-Committee. The new stale will pro- 
bably come into operation in about six weeks’ time. The recent 
further war bonus to motormen and conductors means an added 
‘increase of over £20,000 a year. 


Tramcar Drivers.—The Home Secretary has decided to 
grant certificates to discharged soldiers to act as tramcar drivers on 
the Metropolitan Tramways at the age of 19.— Pall Mall Gazette. 


TELEGRAPH AND TELEPHONE NOTES. 


The Lag in Wireless Time Signals.—Some experiments 
were recently conducted by F. D. Orie, of the United States Naval 
Observatory, on the lag in wireless time signals between Arlington 
and Great Lakes Station. The lag was found to be approximately 
v'085 second, with a probable error of 0°002 second.—<Scientific 
American. 


South Africa.—A European has been sent to prison for 
three months without the option of a fine for using insulting 
language to an operator at the Johannesburg Central Telephone 
Exchange. j 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdare.—March 31st. Electricity and Tramways 


— Stores for 12 months. See “Official Notices February 
nd. 


Aberdeen.—April 9th. Electricity Department. One 


5,000-Kw. turbo-alternator, surface condenser, and auxiliaries. 
See “ Official Notices’ March 22nd. 


Australia, 7th. Department of 


the Navy. Supply and erection of power plant at Garden Island, 
Sydney. Director of Navy Contracts, Melbourne. 


Darlington. — March 29th. Electricity Committee. 
Water-tube. boiler, economiser, cooling tower, fan, and feed pump. 
See “ Official Notices’’ March 15th. 


Edinburgh.— March 30th. Electric fittings, &c., for 
Midlothian and Peebles District Asylum, Rosslynlee. Clerk and 
Treasurer, 19; Heriot. Row, Edinburgh. 


Manchester.—April 2nd. Corporation Electricity Com- 
mittee. For Moss Side sub-station. Three 3,000-K.v.a., 33,000-volt, 
three-phase, static transformers. Specifications, &c., from Mr. F. E. 
Hughes, Electricity Department, Towa Hall. 


Middleton.—April 8th. Electricity Committee. Two 
500-Kw. motor converters and E.H.T, switchgear. See “ Official 
Notices” to-day. 
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Spenborough.—April 10th. District Council. Works 
required for ex'ensions at electricity works. Engineer, Mr. A. 
Rothera, M.I.M.C.E.,Town Hal]. (Plans three guineas for complete 
set of quantities, or one guinea for separate trades, returnable.) 


CLOSED. 


Southend.—T.C. Two 2-ton electric wagons. Messrs. 
ome. Sims & Jefferies. Ltd Total cost £2.067. The Tramways 
Committee has accepted the tender of Messrs. Edgar Allen & Co., 
Ltd., for six tramway tongues, at £7 15s. each. 
Stepney.—Electricity Committee. 
E. Foster & Co.—1,000 tons nutty slack, 24s. 7d. ton. 4,000 tons West 


Cannock D.S8, nuts, 28s. 4d. ton. 2,000 do. 2 in. nutty slack, 22s. 10d. ton. 
Bradbury & Co.—i50 tons Pooley Hall slack, 21s. 10d. ton. 


NOTES. 


The Marconi Case.—In reply to Sir Charles Hobhouse’s 


letter, mentioned in our last issue, Mr. Godfrey Isaacs wrote to him 
as follows :— 


Sir,—I have received your letter of yesterday. Your solicitors 
reyuested the company’s solicitors to excuse your attendance, as 
they presumed it would be unnecessary to call you as a witness. 
The company’s solicitors replied that they could not do s», but 
that. provided you attended on the first day of the hearing, they 
would study your convenience as far as possible with regard to 
your subsequent attendance. Presumably it was because this was 
not satisfactory to you that you then took the unusual course of 
writing to the learned Judge. 

1. You have for three years refrained from testing the accuracy 
of the statements of which you now complain. 

_2. You have failed to take advantage of the opportunity recently 
given to you to go into the witness-box and submit yourself to 
cross-examination. 

3. You have adopted the “safe” course of availing yourself of 
the protection afforded to you by the House of Commons, where 
your statements could not be tested, and of attacking me there, 
where my hands are tied ; and 

4. When I invite you to come into the open, so that your veracity 
and honour and mine may be put to the test in open Court, you 
refuse to do so. 

It is, as you say, for the public to draw their own inference, and 
I confidently invite them to do so.—Yours truly, 

C. IsAacs. 

Marconi House, Strand, W.C. 2, March 21st. 


The following letter was sert by Sir Charles Hobhouse to Mr. 
Godfrey Isaacs on March 22nd :— 

Sir.—I have received your letter of yesterday's date. I was 
subpeenard only to produce certain documents. and my solicitors 
wrete stating that ' had not, and never had had, any such 
documents. 

They suggested, therefore, that it would be unnecessary for me 
to attend the Court for that purpose, but asked, if my attendance 
was still required, for some explanation as to why it was required. 
They did not request the company's solicitors to excuse my 
attendance. 

You assert that I am sheltering myself behind the privileges of 
the House of Commons. The attack made upon me through the 
counsel fer the Marconi Co. is, I am advised, and you must be 
aware, also privileged In order to give you every opportunity of 
testing the accuracy of our respective statements, if you so desire, I 
hereby state :— 

(a) That the allegations contained in the letter which you say 
you received from the Telefunken Co, so far as they concern my- 
self. are false. 

(+) That the account which you gave ina letter to Lord Gainford 
of June 29th, 1916, of a private interview 9s er us on February 
6th, 1915, is in many respects wholly untrue, and in others mis- 
leading. For instance :— 

zs Your statement that I made an offer to the Telefunken Co. is 
untrue. 

2. Your statement that I recognised that, as a Minister of the 
Crown, I should not have made this offer is untrue. 

3. Your statement that I asked you : “ What it was your intention 
to do,” and that I said: * You had your foot on my neck; did you 
intend to crush me, which would mean my leaving the Govern- 
ment, or were you disposed to help me?” is untrue. - 

4. The whole of the following statement :— 

“I told him that I had no desire to make use of the letter unless 
I was compelled to do so, and that if any settlement of the Imperial 
Contract matter could be arrived at, which I would do everything 
in my power to assist, there would be no reason whatsoever for the 
letter ever being disclosed. He thanked me sincerely for this 
assurance,” is untrue. Yours faithfully, 

©. HoBHovuse. 


At the instance of Mr. Godfrey Isaacs a writ was issued against 
Sir Charles Hobhouse for libel on Monday last. 


Supply Engineers’ Salaries.—A report of the Lighting 
Committee of the Barnes U.D.C. states that it considered a draft 
resolution which was submitted to the C.nference of local autho- 
rities owning electrical undertakings in Greater London on the 
question of the salaries of chief engineers, but decided to take no 
action. as it was of opinion that the Conference should not interfere 


with the question of the engineer's salary so far as that district 
was concerned. 


Volunteer Notes.—Lonpon Army Troops Compantss, 
VOLUNTEER ENGINEERS.—Headquarters: Balderton Street, Gros. 
venor Square, W. 1. : 


Orders for the week ending April 6th, 1918, by Lieut.-Colonel OC, B, Clay 
V.D., Commanding. 

Captainof the Week.—Capt. W. Hynam. ‘ 

Neat for Duty.—Capt. W. Darley Bentley. 

Monday, April ist.—Commandant's Parade at Waterloo Station,8 45 a.m. 
for inspection at Esher. Marching order, with rifles. Mid-day and tea rations 

uesday, April 2nd.—Lecture on “ Demolitions,” at 6.30. Physical Drij) 
and Bayonet Fighting at 7.30. ; 


Wednesd April 3rd.—No. 1 Company, Entrenchments, ‘&c., 6.30—8, 


Thursday, April 4th.—No. 2 Company, Entrenchments, &c.,6—8. Recruits’ 
Drill, 6.30—8.30. Signalling Section, 6.30—8.30. Ambulance 30, 
Friday, April 5th.—Musketry, 5.30—6. 
‘ mr oad April 6th.—Musketry, 2.45—4.45. Knotting for the whole Corps, 
Special Notice-.-—On March 31st, all D and R men who have not signed the 
A and B Agreement will be discharged automatically. ‘ 


(By order) Capt. and Adjutant, 
The Utilisation of Bavarian Water Powers.—An important 


step in advance in connection with the utilisation of the large 
water powers in Bavaria is reported to have just taken place by 
the formation with the co-operation of the Bavarian Ministry of 
two syndicates for dealing with the powers of,the Upper Inn and 
the Central Isar repectively, which are the two Bavarian rivers 
which are still free and which have been reserved for industrial 
purposes. In the case of the Inn three power sections come under 
consideration. The central section near Jettenbach is intended 
for the Imperial aluminium works, which is to be ereeted after the 
conclusion of peace, and 50,000 H.P. is to be utilised. The question 
concerns an expenditure of about £3,000,000. The upper section 
from Kufstein down to Attal is expected to yield 60,000 H.P., whilst 
a further 50,000 H.P. is to be obtained between Muhldorf and 
Simbach. The negotiations which have now been brought to a 
provisional conclusion concern the Inn above the projected 
alumin:um works. 

The Isar from Puppling down to the mouth has already formed 
the subject of projects and partly been assured to various interests. 
The uppermost section near Puppling has been reserved for the 
State Railway Administration. Near Iching a section has been 
conceded to the Isar works, and the utilisation of a large portion 
of the power has already been guaranteed by contracts, although 
this section will only be developed by the Isar works after the war. 
A scheme for about 70,000 H.P. is contemplated below Moos- 
burg to the Danube by the General Electricity Co., of Berlin, 
whilst the central section from Munich to Moosburg is interesting 
the city of Munich for ensuring the latter's supply and also 
industrial concerns. It seems now to have been possib’e so to 
arrange the various schemes that both the needs of the city and of 
industries can be satisfied, as results from the fact that the Munich 
City Couucil has joined the second syndicate which purposes to 
utilise these sections of the Isar. The most satisfactory consequences 
of the negotiations are that all interests have been brought together 
for common action, and thus the competition for concessions which 
has frequently prevented practical work has been avoided. 

The basis of both syndicates is formed by the constituents of the 
Bavarian Water Power Community, which is composed of the 
Bavarian Mortgage & Exchange Bank, the Bavarian Verein Bank, 
the Bavarian Commercial Bank, the Bavarian Discount & Exchange 
Bank, and the Nuremberg Electricity Co. (late Schuckert). The 
Water Power Community was formed last June as an investigating 
commission to take stock of the free water powers still available, to 
examine as to their utilisation, prepare projects, and indace mapu- 
facturers to establish industries and co-operate in the flotation of 
the requisite capital. The Water Power Community has now been 
expanded for the execution of the work of opening up the Upper 
Inn and the Central Isar that is now in hand. In the first place, 
the raising of the necessary fuads will require further assistance, 
and in this respect the suppurt of the Disconto Gesellschaft, of 
Berlin, has been obtained, together with that of the banking firm 
of Freidmann, Bleibtreu & Co., of Berlin, who were already inte: 
in the development of Bavarian water powers through the Leitzach 
works. Secondly, the technical side has been amplified in the 
syndicate for the Upper Inn by the accession of the Metal-Bank and 
Metallurgical Co., of Frankfort-on-Main, and the Griesheim- 
Elektron Chemical Works Co., of Frankfort, and the syndicate for 
the Central Isar by the inclusion of the Fried. Krupp Co., of Essen, 
and the same company’s gun factory at Munich. 


Copper for Electric Wire in Sweden.—The use without 
licence of copper for the manufacture of certain kinds of electric 
‘wire has been prohibited in Sweden by a Royal Decree dated 
November 9th. The prohibition came into force on December |st. 
It is provided in the Decree as follows :— 

“For the manufacture of! such electric wire, enclosed in an insu- 
lating substar.ce, as contains a conducting area of six square milli- 
metres or less, copper shali not be used without a licence from the 
Executive Committee of the Industrial Commission.” 

The object of these regulations as officially stated in a Press 
communiqué. is to ensure that copper shall only be used in cases 
where substitutes are not available, notably in the manufacture of 
electric machines and transformers. It is also stated in the Press 
that zine tan conveniently be used as a substitute for vopper 12 
indoor wiring ; that the supply of zinc in Sweden is abundant ; that 
the manufacture of zinc electric wire has been successfully taken up 
in Swede ; and that the country’s requirements of that material 
can be provided in the country itself.—_Bvard of Trade Journal. 
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Whitley Committee.—The Times states that steps ara 
being taken to furm & National Council for the iron and steel trades 
on the lines of the Whitley report. 


Appointments Vacant,—Shift engineer (70s.), for the 
City of Lincoln Electricity Department ; electrician (633.) for the 
Portsmouth Corporation Tramways ; assistant lecturer in electrical 
engineering (£175 plus 5s, per hour for evening classes). for the 
City of Hull Education Committee ; engineer-in-charge, also engine- 
driver, for the Corporation of Tunbridge Wells Electricity Works ; 
shift engineer (£213) for the Edinburgh Corporation Electricity 
Department ; two switchboard and sub-station attendants (4Us. 
to 65s.) for the Salford Corporation electricity department. See 
Official Notices ” to-day. 


Institution and Lecture Notes.—Association of Mining 
Electrical Engineers.—A joint meeting with the Colliery Managers’ 
Association was held at Stoke, on the 9th inst . when a paper on 
“The Care and Testing of Colliery Electrical Cables” was read by 
Mr. A. F. W. Richards. 

Institute of Metals.—The report of the Council for the year 
1917 shows that war conditions have stimulated the activities of 
the Institute, and have led to a very large increase in the member- 
ship, which has risen from 660 to 888 during the year, a net in- 
crease of over 34 per cent. At least 72 members are on active 
service. The Government grant & the Corrosion Re-earch Com- 
mittee has been increased from £650 to £1,000 a year; a further 
grant of £450, with a like sum from the B.E.A.M.A., has been 
devoted to an investigation into the causes of corrosion of con- 
denser tubes by fresh water, and a Freshwater Corrosion Research 
Committee has been appointed. The hon. treasurer's report shows 
an excess of receipts over expenditure of £698, compared with an 
average of £156 for the four preceding years. 

Royal Institution.— Amongst the arrangements for lectures after 
Easter are the following :—Prof. Johan Joly. two lectures on 
“Scientific Signalling and Safety at Sea”; Lieut.-Colonel C. 8. 
Myers, two lectures on “ Present-Day Applications of Experimental 
Psychology.” 

Institution of Electrical Engineers.—At the meeting on Thurs- 
day, last week, before Dr. Barclay’s paper was discussed, the 
president stated that Mr. C. P. Sparks had generously presented to 
the Institution a portrait of Galileo, which was exhibited in the 
Lecture Theatre. The thanks of the Inst.tation were cordially 
awarded to the donor. 

A joint meeting of the Institution and the Electrical Section of the 
RoyAL SocreTy OF MEDICINE will be held at the Cancer Hospital, 
Fulham Road, S.W. (between Nos. 177 and 187), on Thursday, April 
llth, at 7.30 p.m., when the following papers will be read :—Dr. 
E. P. Cumberbatch, “* Diathermy : the Use of Electricity for Heat- 
ing the Tissues of the Body in Disease”; Dr. R. Knox, “ Single- 
Flash (Instantaneous) Radiography : Its Possibilities and Limita- 
tions.” There will also be an exhibition of electro-medical 
apparatus. 


Patents and Trade Marks.—In tlie &. of 7. Journal 
for March 21st @ report is given of the speech of the President of 
the Board in reply to a deputation in connection with the Bill now 
before Parliament. He pointed out that to extend the duration of 
patents to compensate the owners for loases due to the war would 
be to place patentees in the position of a privileged class, who were 
not to be penalised as the result of the war. That would introduce 
a contentious element prejudicial to the passage of the Bill. It 
was imperatively necessary to pass the Bill as soon as possible, and 
there was no need for a special Bill dealing with the life of patents, 
as the present Bill could be modified if required. He would do his 
best to get it ‘through as quickly as possible He expressed 
surprise at the opposit‘on to Part 2 of the Trade Marks Bill; their 
desire was to help the trade interests of the cuuntry, and the 
representations of the deputation would be most carefully considered. 
The clanse was intended to prevent the establishment of a perpetual 
monopoly of a commodity by the use of a word—a trick which had 
been practised particularly by the Germans ; there was no intention 
to interfere with the legitimate use of trade marks. 

In the game issue of the /vurnal the reports of the Departmental 
Committees on the Engineering Trades and Shipbuilding and 
Marine Engineering are quoted at some length on patent and trade- 
mark questions. The former Committee advocates the harmonising 
of the laws:throughout the Empire, the acceptance of manufacture 
within ‘the over Empire as complying with any manufacturing 
clauseg fp. gge@h laws, and the arrangement of similar fees. The clause 
of the” Ye Act requiring manufacture in this country should 
be more stringently enforced, as by specifying a proportion to be 
so manufactured as compared with the total import of such articles 
under patents held abroad, and some competent body should be 
appointed to decide as to the reasonableness of the royalties and 
terms demanded for the grant of licences, without reference to the 
Courts, The onus of proof of manufacture in this country should 
be thrown upon the patentee. The value of ancillary pavents 
intended to prolong the life of a master patent should be subject 
to challenge before the Controller, and the life of patents should 
be made 15 years throughout the Empire. The abuse of the 
patent laws of this country and Germany by Germans, who 
secured “* blocking patents” here and withheld patents in Germany 
from British citizens, should be dealt with, and the cost of Empire 
patents should be reduced. The validity of a trade mark should 
depend on priority of user, and not upon the date of registration. 

The other Committee draws attention to the use of the Courts 
by wealthy litigants to create monopolies by the employment of 
procedure through injunction, leading to great injustice both to 
the individual and to the State, 


Fatality.—An inquiry was held at Newcastle-upon-Tyne 
Infirmary. on March 2th, into the circumstances attending the 
death of Joseph Irwin. Waugh, of Ryton-on-Tyne, who died from 
burns received at an electrical sub-station on the North-East Coast. 
It being necessary to\inspect and clean some high-pressure bus- 
bars. to prevent workmen from coming into contact with the live 
conductors, screens were placed in position. One of these stuck, 
and while Wauzh was pulling it back with an insulated pole there 
was a flash and an explosion. Waugh was burned practically all 
over the body, and another electrical engineer was burned about 
the face and hands. A subseauent examination showed that the 
screen had been dislodged, and caused a short-circuit. There was 
~ defect in the screen. Verdict: “Death from shock due to 

urns.” 


A Stepney Boiler Contract. —According to the Stepney 
Borough Council Minutes. that body is recommended by the 
Electricity Committée to take steps in accordance with the opinion 
of Mr. J. Hanter Gray, respecting a contract with the Howden 
Boiler Co. for boilers installed at Limehouse station (£35,700). It 
is proposed that the Council's solicitor should address a com- 
munication to the Howden Co, rejecting the plant, and should 
commence legal proceedings against the company for damages for 
breach of agreement, &c. The situation arises consequent upon the 
refusal of the company to undertake the tests provided for by the 
contract, or to accept the results of the tests carried out between 
May, 1916, and September, 1916. 


Legal.—Evecrric Furnace Parents.—In the King’s 
Bench Division. on Monday, Mr. Justice Bray was asked to make a 
declaration that two contracts which Messrs. Grondal, Kjellin & Co., 
Ltd., iron and pyrites merchan's, Abchurch Lane, London, had 
entered into with Siemens-Halske Aktiengesellschaft, of Berlin, 
became dissolved upon the outbreak of war. 

Mr. Stuart Beavan. counsel for Messrs. Grondal, Kjellin & Co., 
stated that the matter was before his Lordship in December and 
January last, and was adjourned to enable the defendants to be 
represented. He now read correspondence which had since taken 
place with the agents of the defendants. showing that the latter 
did nut wish to be represented, but that they were anxious that the 
rights of the American [ron and Steel Manufacturing Co , under an 
agreement with them dealing with these patents, should not be 
prejudiced. Defendants were not now represented. Counsel went 
on to explain that there were two agreements concerned in his 
application for an order. They related to patents for certain pro- 
cesses in the manufacture of electric furnaces used in the 
making of high-grade steel. By these agreements rights 
were given by the plaintiffs to the defendants in regard to 
certain territory. The territory covered by the first agreement 
was the United States and Canada. Under Clause 2 of this agree- 
ment, Siemens-Halske received the exclusive right to grant livences 
under the patents in the territory named. Payment was to be at 
the rate of two-thirds to plaintiffs and one-third to defendants in 
respect of the patent sales. Defendants were to have the right to 
cancel the agreement at the end of two years by giving six months’ 
notice in writing, plaintiffs having a similar right, but neither 
party had exercised this right. Counsel understood that the American 
company mentioned in the correspondence were licensees under 
defendants of some of the patents, but if the order asked for were 
made, their rights would not be affected. The American company 
derived their rights from licences issued to them before the war. 
The second agreement was in the same terms, but the territory 
covered in this case was the British Colonies. His Lordship would 
see how very seriously the interests of this country would be 
crippled if no use could be made of these patents in America and 
the British Colonies during the war. The agreements involved 
constant communication between the plaintiffs and defendants, and 
plaintiffy’ representative was in Berlin in connection with them 
when war broke out, and he was arrested, and was still interned. 

His LorpsuHip made the declaration asked for. 


High-Pressure Test upon Rubber Gloves.—All new 
gloves received by the Rochester (N.Y.) railway and Light Co. are 
tested before they are placed in service, and, in addition, receive 
occasional tests afterwards. The test is different from the ordi- 
nary One, in that 10,000 volts is applied while an ammeter is con- 
nected in series with the glove, so that the current passing 
through the glove can be observed. Tentatively, all gloves are 
considered unsatisfactory if the current exceeds 10 milliamperes. 

One objection which has sometimes been raised to this test is 
that the glove might be weakened thereby, especially if the test is 
conducted frequently. To determine whether there was any 
ground for this objection, an ordinary glove which had been used 
considerably was subjected to 10,000 volts for 26 hours, at the end 


. of which time it broke down at the surface of the water. 


When it is considered that the tests are not liable to be applied 
more than one minute or one and a half minutes a month, it should 
be evident that this method of testing is harmless, even if the 
experiments do not prove it.—C. G. Brown, in the Llectrical 
World. 


The Electric Gun Again!—The bombardment of Paris 
by guns of extraordivarily long range has raised a crop of con- 
jectures as to the nature of the weapon, including, of course, the 
electric gun. Exactly ten years ago (April 3rd, 1908, page 581) we 
showed, by the most elementary dynamics. that the idea of em- 
ploying electric power for this purpose was utterly absurd and 
impracticable. But the lay Press is easily gulled by sci-disant 
* electrical experts,” 
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The Magneto Industry——The remarkable development 
of the British magneto industry since the outbreak of war was 
discussed by the Edinbargh Rotary Club, on Thursday last week, 
when the speaker was Mr. Peter F. Bennett, of Birmingham. He 
stated that the capital invested in the British magneto industry 
was approximately £1,000,000, and without including those en- 
gaged in subsidiary trades, it gave employment to 5,000 persons. 


Proposed Super-power Station.—The Mersey Power Co. 


is in negotiation for a site for the erection of one of the super-power 


generating stations suggested by the Ministry of Reconstruction’s, 


Coal Conservation Committee. The directors of the Salt Union 
have decided to subscribe for another £100,000 of capital in the 
company, while the. Ministry of Munitions has agreed to make a 
loan of £300,000.—T7he Times. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW vosted as to their movements, 


Central Station and Tramway Officials—There were 
41 applicants for the post of assistant electrical engineer at Cape 
Town. From a selected six of these the Electricity Committee 
recommended, and the Council approved, the appointment of MR. 
A. G. VAL Davis, electrical assistant to the maintenance engineer 
of the Victoria Falls Power Co. ¢ 

The L.C.C. Highways Committee recommends a number of pro- 
motions in the tramway department. These include :—Mr. W. P. 
FARQUHARSON, general assistant and acting chief clerk, to become 
chief clerk, and to be advanced from £600 to £800; Mr. H. 
VORLEY, tramway accountant, advanced from £500 to £550, rising 
to £600; Mr. R. E. FARBRIDGE, assistant accountant, to be senior 
assistant; Mr. T. R. IRELAND, assistant in the third class, to 
become claims superintendent, and to be advanced from £190 to 
£300; Miss E. HODGE becomes superintendent of women checkers 
at £250. 

Luton Electricity Committee has decided that, in consideration 
of the electrical engineer’s administrative staff withdrawing their 
claim to take advantage of the 124 per cent. increase of wages 
granted under the award of the Chief Industrial Commissioner, 
increases of salary be granted as follows, as from March Ist :—Mr. 
H. A. KE (chief assistant), from £240 to £265; Mr. A. H. GATES 
(chief technical assistant), from £225 to £250; and Mr. R. HArp- 
ING (chief clerk), from £175 to £200. 

The Keighley Tramways Committee recommends that the salary 
of Mr. Harry WEBBER, the borough electrical engineer, as tram- 
way manager, be increased from £100 to £175 per annum. 

The proposal of the Blackburn Electricity Committee that £500 
should be givén out of war profits to Mk WHEELWRIGHT, the 
borough electrical engineer, has been postponed. 

Liverpool Tramways Committee recently decided to create the 
office of deputy manager. It has now recommended the appoint- 
ment of Mr. J. S. D. Morrert, general manager of the Belfast 
Corporation tramways, to that position. 

Mr. Joun Scort, station superintendent at Accrington Cor- 
poration electricity works, was caught by a moving wagon at the 
works on March 20th, and had his hips badly crushed. 

Mr. H. R. Forses MAcKAY, electrical engineer of the Sydney 
Manicipal Council, has returned to Australia after a short visit to 
Canada and the United States.— Commonwealth Engineer. 


General.—Mr. Arcuer Situ, who for the past five 
years has been district manager of the Post Office telephones in the 
Belfast district, has been appointed to the district managership of 
telephones in the Newcastle-on-Tyne district. 


Roll of Honour.—Saprer Gro. Moruey, R.E., killed in 
Italy by a bomb, was prior to the war in the electrical department 
of the post office at Carnforth. 

PRIVATE C. P. Copson, Leicestershire Regiment, engaged in the 
electric light department of the Midland Railway Co. at Leicester, is 
reported killed after being listed as wounded and missing. 

PRIVATE J. SHELMERDINE, Ashton Territorials, who has been 
awarded the Military Medal, was employed at the Ashton-under- 
Lyne Corporation electricity works. 

The death from wounds, while a prisoner of war, is announced 
of LANCE-CorPoRAL H. J. Kina, Worcestershire Regiment, for- 
merly employed at the electrical accessories works of Messrs. 
Vickers, Birmingham. 


CITY NOTES, 


At the annual meeting, on March 2ist, 
Newcastle-upon- Mr. J. H. ArmstronG, the chairman, said 
Tyne Electric that the capital expenditure for the year 
Supply Co., had been £202,647, mainly incurred at 
Ltd. Carville and Dunston power stations. It 
was hoped that, by the end of the current 

year the whole of the extensions at Carville would be i 
out, and, when that was done, that station would be com- 


plete, as they had no further room for extensions there, and 


the station would then have a capacity of 120,000 u.p. The 
alteration they had made in connection with the reserve and 
depreciation accounts had necessitated a change in setting 
out their profits, so that if had been impossible to give as 
clear a comparison of the figures with the year 1916 as might 
have been desired. On the same basis as the 1916 figures, 
the profit for the past year—before setting aside anything for 
depreciation or reserve—was £281,915, as compared with 
£224,266, an increase of £57,649. The amount available for 
dividend was £136,607, as against £108,889 in 1916, of which 
£64,325 was required for the preference dividend, an increase 
of £18,708 over 1916, owing to the increase of that class of share 
which was necessary to carry out the exchange with the Cleve- 
land shareholders on the Newcastle Co. acquiring their interest 
in the Cleveland Co. The chairman then explained the change 
that had been made in regard to the reserve accounts. They 
had now acquired practically the whole of the shares‘in the 
Cleveland Co.—at present they held, he thought, 99 per cent. 
At their last meeting the belief was expressed that before 
many years the Tees district would hold a leading position in 
industrial enterprise on the North-East Coast, and it was 
also mentioned that the Cleveland Co. had received many 
applications for the supply of current, both from its existing 
customers and in connection with new manufacturing under- 
takings, which the Cleveland directors had not seen their 
way to meet, owing to the difficulty of financing. The ex- 
pectations of the Newcastle board in connection with such 
developments had been realised somewhat more quickly than 
they anticipated, and he was pleased to state that the terms 
had been arranged for the supply of large quantities of elec- 


trical energy by their newly-associated company to new cus- 


tomers, who were now erecting works in the Tees area. In 
order to meet these orders for current it was necessary that 
further generating plant should be provided, and for this pur- 
pose a suitable site had been secured upon which a new 
generating station was in course of erection. The site was 
situate on the north side of the river Tees, with ample river 
frontage, good access to the North-Eastern Railway, and by 
road immediately behind it, and, furthermore, it was situate 
at a point where their interconnecter cables passed through 
from Durham into Yorkshire. The Tees Power Station Co., 
Ltd., had been formed under the auspices of the Newcastle 
Co., and inasmuch as the site selected for the erection of 
this new generating station was a considerable distance out- 
side the Newcastle Co.’s area of supply, and partly for finan- 
cial reasons, it was considered advisable that this new station 
should be erected and owned by a separate company. Of the 
£700,000, £200,000 of shares had been allotted to this com- 
pany, and £50,000 hlad been paid up thereon, while £600,000 had 
been raised by the issue of 6 per cent. first mortgage deben- 
tures. The plant in this station would, in the first instance, 
consist of two turbo-alternators, having a total capacity of 
53,000 u.p. Arrangements had been made under which the 
Newcastle Co. would lease and operate the station, and all 
energy produced therefrom would be sold and distributed bv 
or through the Cleveland Co. The chairman said they would 
probably have seen the references in the Press in connection 
with the report of a Sub-Committee on Electric Power Sup- 
ply,. and the references made to the Newcastle companies. He 
spoke upon the development of that company from the time 
when it was supplying light to a portion of the city, and 
how it was developed into a power company. At that time 
they consulted Messrs. Merz and McLellan, whose scheme 
for supplying power through a large area was adopted by the 
directors. It was a complete scheme of development, which 
was practically the same as that in being to-day. This was 
not only the first comprehensive power scheme in. the coun- 
try, but the first of its kind in the world. The area now con- 
trolled by this company was.some 1,400 miles. Throughout 
that area they were dealing with either the whole of the 
power supply, or had intimate working relationships with the 
local authorities, with the exception of Sunderland, South 
Shields,’ and Darlington. He should. like to make it quite 
clear that they were ready to discuss inter-working arrange- 
ments whenever those authorities desired to do so, but no 
attempt would be made to extend their powers of general 
supply over their areas, or compel them to make working 
arrangements with that company. Referring to the’ Coal Con- 
servation Committee’s report, he said there .was one matter 
to which he wished to refer. As a reply to the’ somewhat 
eulogistic remarks that were made by the Government Com- 
mittee, and the general suggestion that that company’s 
undertaking might be taken as an example of what was re- 
quired to secure a cheap supply of current on a large scale, 
one of their shareholders had recently issued a pamphlet, one 
of the objects of which appeared to be to question the accu- 
racy of the finding of the Government Committee as to the 
cheapness of the company’s supply to their consumers. He 
thought they could be satisfied from the fact that that Com- 
mittee was corhposed of electrical and other experts, that 
they not only knew exactly what information they req ° 
but also that they admitted nothing as accurate until it had 
been proved to the hilt, and it was, he considered, a sufficient 
answer to that point to state that the average prices at which 
they supplied electricity to their customers (not by one asso 
ciated company to the other) were lower than the average 
prices offered by any other undertaking. There was one point 
in which he was in entire agreement with. this shareholder. 
viz., that it would be a great simplification if this company 


306 
and 
i one, 
whi 
of t 
j coul 
the 
the 
dire 
exte 
capi 
wer 
the 
D 
M 
said 
was 
pair 
cire 
: A 
pret 
£1, 
£3, 
191 
the 
add 
sufi 
Mh 
alu 
and 
ing 
ent 
has 
nec 
the 
( 
£85 
int 
ger 
pay 
sha 
; ces 
‘ the 
inc 
ace 
: bee 
tur 
P. 
has 
Th 
del 
of 
Di 
to 
£1 
an 
im 
pa. 
an 
to 
cia 
at 
: on 
Wi 
bu 
su 
fol 
De 
pa 
an 
lay 
Pr 
in 
‘ 
2 pe 
to 
ar 
ar 
ni 
ce 
in 


Vol. 82. No. 2,105, Maron 29, 1918.] 


THE ELECTRICAL REVIEW. 


and all its associated companies could be amalgamated into 
one, owning and operating everything through the entire area 
which they now controlled, but the present position was not 
of their seeking, and, the only way in which that company 
could extend its area was as a holding company, by acquiring 
the interests of local and adjoining companies. Referring to 
the proposed increase of capital, the chairman said that the 
directors had come to no decision as to when, and to what 
extent, it might be advisable to make an issue of further 
capital, but in view of the largely increased demands which 
were being made upon them, &c., they thought it well to take 
the step in good time. : ; 
Dr. Merz seconded the adoption of the report. 


Mr. A. GEMMELL criticised certain items in the report, and 
said the chairman had not convinced him that the business 
was on a sound basis. He acknowledged having issued the 
pamphlet referred to, and said its reception in influential 
circles justified its publication. 

The report was adopted. 

An extraordinary meeting followed, at which an increase 
of capital was sanctioned to the extent of £790,000, 205,000 
preference shares of £1 each, and 585,000 ordinary shares of 
£1, making the present authorised capital of the company 
£3,000,000. 


British Aluminium Co., Ltd.—The financial result for 
1917 was recorded in our last issue. The report states that 
the hydraulic works at Kinlochleven, for the provision of 
additional water supply to the Blackwater reservoir, were 
sutiiciently completed to enable the water from Loch Eilde 
Mhor to be utilised as from the beginning of this year. The 


alumina works at Burntisland are now practically complete, ~ 


and the manufacture of hydrate of alumina has been proceed- 
ing for some months. The output of aluminium has been used 
entirely for munition purposes, and the price of the metal 
has been fixed by the Government. The company is making 
application to Parliament during the present session for the 
necessary powers to develop a further large water power in 
Scotland, situate in the County of Inverness, in proximity to 
the Kinlochleven factory. 


Clyde Valley Electrical Power Co.—Profit for 1917, 
£89,504, plus £25,797 brought forward. After paying net 
interest and preference dividend, putting £50,000 to contin- 
gency fund for depreciation, £7,587 ¢o special reserve, and 
paying 24 per cent. for the year, free of tax, on the ordinary 
shares, £21,146 is to be carried forward. The amount of ex- 
cess profits’ duty as adjusted to June, 1917, also provision for 
the estimated assessment for the December half-year, are 
included in the item “ Rates and~Taxes’’ in the revenue 
account. The extensions to Clyde’s Mill power station have 
been completed, and the plant is in operation. A 15,000-Kw. 
turbo-alternator is being added at Yoker power station. Mr. 
P. A. Lang has retired from the board, and Mr. J. W. Cloud 
has taken his place. 


Yorkshire (West Riding) Electric Tramways Co., Ltd.— 
The report for 1917 shows a net income, after providing for 
debenture interest and making provision for deferred repairs, 
of £32,521; £15,952 was brought forward, making £48,474. 
Dividend 6 per cent., less tax, on preference shares; £5,000 
to purchase of funded preferential dividend certificates; 
£12,456 is put to renewals, depreciation, and reserve fund; 
and £20,609 is carried forward. 


_ Mackay Companies.—The report states that income from 
investments in other companies was $4,519,364, and dividends 
paid on the Mackay Companies shares $4,425,198. Operating 
and other expenses, including Federal income-tax, amounted 
to P2008, the balance carried forward being $5,108.—Finan- 
cial Times. 


Sunderland District Electric Tramways, Ltd.—Interest 
at the rate of 3 per cent. per annum, less tax, is to be paid 
on the first income bonds, and £898 carried forward. There 
was an increase of £5,136 in traffic receipts during the year, 
but working expenses were considerably higher. The net re- 
sult is an increase of £666 in profit. 


Salisbury Electric Light & Supply Co., Ltd.—The profit 
for 1917, including £2,118 brought forward, was £7,831. 
Debenture interest absorbs £799, a dividend of 6 per cent. is 
paid for the year, £2,000 is put to depreciation and reserve, 
and £2,906 is carried forward. 


Newmarket Electric Light Co., Ltd.—During 1917 the 
lamps connected (33-watt) were 1,012, making the total 32,987. 
Profit, including £483 brought forward, £2,503. Debenture 
interest £710, dividend 2} per cent., £750 to reserve for plant 
renewal, carrying forward £379. 


Hastings & District Electric Tramways Co., Ltd.—After 
paying 6 the preference shares, £2,500 is carried 
o depreciation, £4, is put to reducti f > *c 


W. T. Henley’s Telegraph Works Co., Ltd.—Subiect ¢ 
audit, the mn be recommend a final dividend on the ordi. 
nary shares of 10 per cent., less income-tax, making 15 per 


cent. for the year, and al 
eile also a bonus of 10s. per share, less 


Waste Heat and Gas Electrical Geneceting Stations, Ltd. 
—During the year ended at January, 1918, the profits, after 
deducting administration expenses, were £40,731, against 
£40,080 in the previous year. £12,000 of this has been put 
to reserve. Including £19,411 brought forward the avail- 
able profit is £48,142, as against £45,511. After transferring 
£5,000 to experimental expense account, and paying 8 per 
cent. dividend, £17,542 is to be carried forward. After con- 
siderable delay the whole of the new generating plant for the 
Weardale power station is on site, and undergoing prelimi- 
nary trials. The plant will be more expensive than was anti- 
cipated, and the starting up involves expenditure of an ex- 
perimental nature. Arrangements have been made for carry- 
ing out certain experimental work jointly with the Newcastle- 
upon-Tyne Electric Supply Co., Ltd., which it is hoped will 
further the company’s interests. Progress has not yet been 

»ssible in connection with the proposed station at Horden, 
Dut the sanction to proceed has been received from the Minis- 
try of Munitions, and contracts are being prepared. Con- 
structional work will proceed as rapidly as conditions allow. 
The company’s plant at Tees Bridge, the smallest of the com- 
pany’s power stations, had to be closed down last July owing 
to an alternator breakdown. It is now undergoing repair. 
Revenue from units generated by the company is 4 per cent. 
less than for the previous year. 

Brompton & Kensington Electricity Supply Co., Ltd.— 
The credit balance for 1917, including the amount brought 
forward and interest received, was £35,700. After paying 
the preference interest, 10 per cent. on the ordinary shares, 
putting £10,000 to reserve, writing £337 off investments, and 
putting £1,000 to directors’ additional remuneration, £5,217 
1s to be carried forward. The equivalent of 35-watt lamps con- 
nected increased by 38,095 to 383,839. Customers increased 
by 182 to 6,860. The gross receipts were £61,898, against 
£55,878 for 1916. The expenditure fell from £31,940 to 
£31,580. The net receipts advanced from £23,938 to £30,319. 
Average price per unit fell from 4.1d. to 4.05d. The dividend 
eaen from 9 per cent to.10 per cent. Meeting: March 

th. 

Tucuman Tramways, Light & Power Co.—According to 
a financial contemporary, the accounts, after payment of de- 
benture interest, show a loss of £14,093, making a total debit 
balance of £49,304 to be carried forward. 


Mirrlees Watson Co., Ltd.—Dividend, 12} per cent. 


STOCKS AND: SHARES. 


Monpay Mornina. 

Tue great battle absorbs all other considerations. Stocks and 
shares are relegated to a background. There seems to be 
something anomalous, to put it mildly, in Stock Exchange 
affairs what time life and death struggle with such furious- 
ness on the Western Front. Business in securities is there- 
fore very quiet, and the quickening of demand for War Bonds 
is expected as a matter of course. This would tend to make 
gilt-edged stocks dull, and, in this connection, it may be men- 
tioned that quotations for Home Railway prior-charge securi- 
ties are going down steadily. Market opinion ascribes this to 
the “‘Tank’’ campaign and its after-effects. 

Metropolitan Railway 34 per cent. preference have re- 
cently weakened to 54}, and the 5 per cent. preference to 744. 
London Electric 4 per cent. preference can be bought at a 
little under 60, giving a yield of £6 13s. 6d. per cent. on the 
money. The company’s 4 per cent. debenture stock last 
changed hands at 66}. District 4 per cent. prior lien deben- 
ture stands at 70. Underground Incomes—to drop into an- 
other class of security—are heavy at 79. 

The Brompton & Kensington Electricity Supply Co. is an- 
other which did well last year. A final dividend at the rate of 
12 per cent. makes 10 per cent. for the twelvemonth, as 
against 9 per cent. in the previous period. The reserve fund 
is raised to £55,000, and the directors take an additional 
remuneration of a thousand pounds. Brompton ordinary 
have risen to 63, and still yield a handsome return upon 
money invested in them. Westminsters continue to be a weak 
market at 63, and there appear a good many shares still on 
offer. When once these are taken, Westminsters can be 
almost. counted upon to recover. Kensingtons are better at 
54. No change of consequence has taken place in the City 
group. 

The flatness of gas stocks, alluded to recently, has been 
stayed by the semi-official promises of concessions to the 
companies, these concessions being expected to take the form 
of some modification of the sliding scale applicable to the 
dividends permitted to be paid as governed by the price of 


gas. 

The granting of an additional hour to theatres, whereby 
they can remain open until 10.30 p.m., is regarded in Stock 
Exehange quarters as on a par with many other actions of 
the Government. 

_ Telegraph investments are noticeably good because of the 
imminence of the Budget, and the probabilities df further 
taxation. This gives a renewed fillip of popularity to com- 
panies paying dividends free of tax on their ordinary capital, 
although it has to be remembered that there is no guarantee 
of the continuance of the practice. Still, the leading cable 
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companies occupy positions of such poop | strength that 
they, at any rate, are not likely to make any departure from 
previous principles; hence the rises in Eastern Extensions, 
Westerns and Eastern hy rages Globes keep very steady 
at 143. Marconis suffered from a little profit- -snapping after 
their sharp rise on the result of the company’s law-suit,,and 
the price eased off to 3 7/16 sellers. American Marconis, on 
the other hand, present a better front at 25s. Oriental Tele- 
phone and United River Plates are both firmer, while Panama 
ordinary remain somewhat heavy. 

W. T. Henley’s Telegraph any shares are to receive 
10 per cent. dividend, makin r cent. for the year, plus 
a bonus of 10s. per share, simile up the total to 25 per 
cent., the same as for 1916. The share distribution is, of 
course, the plum, and Henley’s hold their rise at 193. General 
Electrics have advanced to the level £20, twice their nominal 
par value, and it is considered that although the company 
appears to be paying a high price for Fraser & Chalmers’s 
Erith works, the bargain is likely to turn out favourably for 
the General Electric. A further spurt in Callender’s to 183, 
another jump in India-Rubber shares to 16%, a partial re- 
covery of the dividend and bonus just deducted from the 
price of: Telegraph Constructions, are illustrative of the 
strength in this department. 

Electrical manufacturing shares continue quiet. Engineer- 


ing issues are undecided. Babcocks are a trifle easier. Chemi- 


cals keep good, supported-by rumours of a combination of 
interests. Castners rose to 3§. The rubber share recovery 
has made further upward progress. Speculation in tin mining 
descriptions ebbed away as the price of the metal reacted 
after its big rise. 


SHARE LIST OF ELFCTRICAL COMPANIES, 


Home Exvectricity Companizs. 


Dividend Price 
March 22, orfall) Yield 
1916. 1917. 1918. is week. p.c, 
Ord ee 9 10 63 +i #278 0 
Charing Cross Ord: ee 5 5 83 -—?: 6'8 0 
do do. do 4Pref. 45 45 3h 618 6 
ee 8 3 644 
City of Lond ov ée 8 8 125 648 
do, do. 6 percent. Pref. 6 6 108 618 6 
County of London ‘ 7 7 | 660 
ensington inary .. ee , + 
London Electric ee es Nil Nil 1 — Ni 
do. do. 6 per cent. Pref. 4 5 3 = 800 
Metropoli' ee es 8 4 618 6 
do. per cent Pref. 613 4 
St. James’ and Mall 9 7 664 
South London oe 5 5 7234 
South Metropolitan Pref. ee 7 7 21/- #18 4 
Westminster Ordinary .. ie 9 €3 -i 706 
TsLEGRAPH? THLEPHONES, 
Dividend 
o-Am. Tel. ee 0 ° 1 
0. Def. . 88/6 $2) 613 
Chile Telephone .. eo 8 5 10 
Cuba Sub. oe ee oe 6 11 
Eastern Extension oe 8 8 158 + 4 
Eastern Tel. Ord. ee ee 8 8 1539 +2 6 4 
Globe Tel.and T.Ord... .. 7 l4jxd "41s 
do. Pref, 6 10 6 0 
Great Northern Tel, .. & 36 611 
Indo-European .. ee eo BB 18 5) = 6 6 
Marconi... ee ee eo 48 
Oriental Telephone Ord, 4 + 27 
United R. Plate Tel. .. ee 8 8 t _ *6 17 
West Indiaand Pan .. 64, 64. lh *3.17 
Western Telegrapb .. «. 7 8 153 +a 6 2 
Homes Raus, 
Centra! London, Ord, Assented 61 610 7 
Metropolitan ee ee * 1 1 —i 415 8 
Undergroun Blectric Ordinary Nil EA Nil 
io inary Nil 
do. “A” .. Nil Nil 5/- Nil 
4 6 16 
Porries Trams. £0 
Dividend 
adelaide Su a 
e per cent. 681 
on on 
6 Deb, oe 5 66 710 6 
Brazil Tractions . oe ee 4 44 
Bombay Electric Pref. eb 6 6 9 — 664 
British Columbia Blec, Rly. Pice. 6 5 524 =< 912 4 
do, do, Preferred Ni Nil 82, -1 Nil 
do, Deferred Ni) Nil 274 <1 Nil 
Mexico Trams 6 per cent. Bonds 1 N ~— Ni 
do. 6 per cent. Nil 8 Mi 
Mexican Light on ee Nil 17 Nil 
Nil Nu Ni 
do. lst Ni Nil = 
OomPamizs 
Babcock & Wilcox 4659 
British Aluminium ee 7 609 
British Insulated Ord. .. 20 668 
British ~~ Pref. .. 620 
Callenders .. @ +3 699 
do 5 Pref. oe 6 5 ‘ a 65 0 
-Keliner .. 20 + 610 2 
Edison Swan. ful 2 Ni 
do. do 4pervent Deb ‘4 4 15 - 660 
Slectric Construction n % 1 600 
ten. Blee Pref a - 515 8 
do, Ord 20 +2 0 
jeniev 68 2 
andia-Rabber 10 + % 26 
Telegraph Oon. .. 2 j % 18 0 


. Dividends paid free of income-tax, 


Acer seo 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Monday, March 25th. 


Latest Fortnight's 
a Acid, Oxalic . ee per lb, 
a Ammoniac Sai per ton is eo 
a Ammonia, Mariate (large crystal) £72 ee 
a Bisulphide of Carbon £23 
a pper Sulpha' ee oe ee ee 
Potash, per Ib, a6 ee 
Sulphate of Magnesia +. per ton £16 ee 
a Sulphur, Sublimed Flowers .. 25 we 
a ” Lump oe ee ” 
a Soda, Chlorate ee ee ee per lb. / - 
a Sodium Bichromate, «+ per lb, ee oe 
METALS, &c. 
c Brass (rolled metal 2 to 12° basis) per lb, oo oe 
¢ i» Tubes (solid drawn) oe ” oe oe 
c » Wire, basis .. ee 
Copper Tubes (solid drawn) 1/7 to 
» Bars (bestselected) .. per ton £117 
g » Sheet £147 - 
” Rod .. ” 2147 av 
d ‘@lectrolytic) Bars oe 
Rods £133 
H.C. Wire per lb, 1/33 
f Ebonite Rod .. ee ee 3/- 
” Sheet . ” oe 
n German Silver Wire ” 2/3 
Gutta-percha, fine.. .. ” 0 
h India-rubber, Para fine . ee ” 2/10 23d. inc 
i Iron (Cleveland war1ants) perton Nom. 
i Wire, galv. No, 8, P.O. ” £42 ee 
g Lead, English Pig .. es ve és =e 
g Mercury per bot. Nom. oe 
e Mica (in original cases) small | per lb, 64. to 3/- ye 
” ” ” medium ” 8/6 to 6)- 
oe ” 16 to & up. 
Silicium Bronze Wire ee ++ per lb, 1/83 
Steel, Magnet, in bars .. ++ per ton ee 
Tin, "Block (English) ee ” ee 
n » Wire, Nos.1tol6 .. «+ per lb, 4/2 ee 


Quotations supplied by— 
a G. Boor & Co. James & ry. age 
c Thos. Bolton & Ltd, Edward Till & 
d Frederick Smith & i Bolling & Lowe. 
e F. Wiggins & Sons. i Richard Johnson & Nephew, Ltd. 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons, 
Telegraph Works Co., Ltd, r W.F. Dennis & Co, 


Electroplating Steel Springs.— One of the serious 
problems that confronts the makers and users of non-corrodible 
steel springs is the brittleness produced therein during electroplating, 
caused by the nascent or atomic hydrogen which is liberated at 
the cathode. The ffexibility and elasticity of iron wire and steel 
springs are greatly decreased by pickling, and the effect is the 
more marked the thinner the material. Tin dipping before copper- 
plating is found to prevent embrittlement entirely. Steel springs 
may‘be dipped in molten tin at a temperature of 260°-to 300° C. 
without appreciably changing their mechanical properties.— 
Journal of the Franklin Institute. 


Coal in Algeria.—The recent Senovery of beds of anthracite 
of considerable extent near Bona, in Algeria, has attracted the atten- 
tion of the French Government, which has now taken over the 
working of the coal beds. The anthravite is stated to be equal to 
the best Cardiff coal, and can be sold ata price not higher than 
150 lire a ton. Exported to Jtaly, its price would be about 210 lire 
per ton, and a first consignment of 30,000 tons will be ready to be 
shipped in two or three months. Many Italian thermal Hectic 
undertakings have been compelled to suspend working in. conse- 
quence of inability to obtain imported coal, and the present 
opportunity is hailed with much satisfaction. . 


L.C.C. Tramway Requirements.— Owing to the difficulty 
experienced by many tramway undertakings in obtaining delivery 
of material from contractors, many of whom are bound to give 
preference to national work, tramway authorities frequently find 
it necessary to place emergency orders with firms with whom 
contracts have not been placed. The Board of Trade Tramways 
Committee has, therefore, proposed to the L.O.C. that it is necessary 
during present conditions that the practice of inviting tenders 
should be temporarily discontinued to enable orders for materials 
to be placed where delivery can best be made. After considering 
the ma ter, the L.C.C. Highways Committee proposes as a0 experi- 
ment until October 3lst, 1918, that the practice of inviting tenders 
for six or twelve months’ supply of tramway stores and equipment 
shall be discontinued, and that offers shall be obtained from time 
to time for the supply of goods, &c., required for the tramway 
department, subject to a limit of £250 in any one case, 
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NATIONAL ELECTRICITY SUPPLY. 
By A POWER STATION ENGINEER. 


Ir the’ most economical results are to be obtained in the 
future, generation must be on a larger scale than it has been 
in the past, which necessarily implies the use of larger units 
of plant situated in positions specially selected, so as to 
reduce to a minimum the transport of fuel, and in order to 
obtain a sufficient supply of natural water for condensing 
purposes. To better understand these. two important 
points, it may be worth while to consider what quantities 
are likely to be required. 

Assuming a power station supplying a maximum load of 
100,000 Kw., which will certainly be required and possibly 
exceeded in some industrial districts, and a load factor of 
57 per cent., the output will’ amount to approximately 
500,000,000 units per annum. Exception may be taken to 
so high a load factor, but there is no doubt whatever that 
by pooling the output of a number of smaller power 
stations, thus improving the diversity factor, such a figure 
is well within the range of practical politics. Several 
undertakings already show load factors exceeding 30 per 
cent., and in a certain important district in the country 
figure well over 60 per cent. is obtained. 

With individual plant units of 15,000/20,000 Kw., and 
fuel of 11,000 to 12,000 B.TH.U., the consumption should 
not exceed, and, in fact, should be rather less than 2 lb. 
per E.H.T. unit delivered to feeders. On the output men- 
tioned, the coal consumption will amount to 450,000 tons 
per annum—ésay, 8,600 tons per week, or at a maximum 
rate of 1,550 tons per day, Monday to Friday inclusive, and 
considerably less on Saturdays and Sundays. This is equal 
to 150 fo 200 wagons per day, or 15 to 20 wagons per 
hour on a 10-hour day. There should be no great difficulty 
in handling this amount, provided the sidings and bunkers 
are properly designed for the purpose. A far bigger problem 
is involved in the disposal of the ashes, which may be from 
1,200 to 1,500 tons per week, and in selecting the site 
special consideration must be given to this point. It is 


- extraordinary how quickly the large open spaces, valleys, or 


tips become filled up when used as a deposit for refuse from 
stations even of moderate size, and it is clear that the 
regular dumping of some 1,500 tons a week will effect a 
considerable change in the contour of the land in the 
immediate surroundings of a large power station. 

The quantity of condenser water required will be six 
to seven million gallons per hour. This represents a 
stream having a minimum summer flow of water equal 
to 60 ft. wide and 4 ft. deep, moving at the 
rate of one mile per hour. The districts in this 
kingdom where a river exists capable of affording water 
to this extent can be counted on the fingers of two hands. 
The only alternatives are tidal waters or cooling towers, 
unless considerable structural costs are incurred in pro- 
viding large reservoir accommodation in connection with 
rivers or streams having a less flow in saymer and a greater 
flow in winter. The first alternative will in some cases 
prove a solution to the problem, particularly in localities 
where it is cheaper and more convenient to transport fuel 
by boat instead of by rail ; but in a‘number of industrial”. 
districts situated within a reasonable distance of coal fields, 
cooling towers will have to be adopted wholly or in part by 
reason of the fact that they will be less costly in construc- 
tion and more~economical in operation than the provision 
and use of transmission lines between such districts and 
positions where natural water is available. 

It is unfortunate, but nevertheless a fact, that many of 
the most important industrial districts are situated either 
where water is - plentiful and = at a distance, or 
where coal is adjacent while an ample supply of water is 
almost, if not entirely, absent. - The case of London may 
be taken to illustrate the first type of district—the Thames 
would provide sufficient water, but the nearest collieries are 
situated in the Midlands or,in Kent, not less than 50 miles 


/ 


away. Birmingham, Sheffield, and. Manchester have 
collieries within a convenient radius, but it is often 


necessary for them to obtain supplies from more distant 


sources ; water in large quantities is not less than 50 miles 
distant. Apart altogether from what may be termed the 
economic question—i.e., whether it will be cheaper to trans- 
port fuel into industrial centres or to transmit electrical 
energy to such centres from colliery distriets—there is the 
larger question whether a large industrial community whose 
demand may reach.and even exceed 500,000 Kw. should be 
entirely dependent on long transmission lines for its daily 
transport, employment, and domestic requirements. I can- 
not conceive that a large City Council responsible for the 
supply of so important a commodity would be content to 
depend wholly on a distant power station. : 

Many of those who have read the Coal Conservation 
report have the impression that the Committee advocates 
the establishment of 16 super-stations to supply the whole 
of the country. This interpretation is clearly wrong. 
Taking the total demand as 10,000,000 u.P. for all pur- 
poses, this reading of the report would necessitate the setting- 
up of individual power stations dealing with a demand 
approaching 1,000,000 H.P., or, say, 750,000 Kw., in 
certain dense industrial districts. Such a proposal would 
be entirely impracticable, considered from the coaling and 
condensation-water point of view. The intention as ex- 
pressed is to divide the country into 16 districts for admin- 
istration purposes, and each district authority, knowing the 

“needs and the localities #here power is required, will deter- 
mine how many power stations are necessary and where they 
can be placed to the greatest advantage. In some cases it may 
be possible to supply the whole of a district from one power 
station, while in others five to ten may be wanted. 

It will be of interest to consider what form of Central 
Government Authority should be set up by Parliament to 
exercise administrative powers in connection with the re- 
organisation of electricity supply on a national basis. An 
alteration in present methods is long overdue. The Board 
of Trade has far too many duties to perform, and should 
be relieved of its -responsibilities in this matter. The 
capital expenditure at the present time on electricity supply 
undertakings is approximately £ 1 20,000,000, and the income 
derivable therefrom exceeds £20,000,000 per annum. 
Developments in the near future must inevitably lead to an 
increase in the expenditure to at least £500,000,900, from 
which an income of £100,000,000 may be expected. 

The amount of capital involved, and the vital 
necessity of exercising economy in the use of fuel, so as 
to provide the cheapest possible supply of power for the benefit 
of industries, are surely of sufficient importance to justify 
the setting-up of a spevial Government Department to deal 
solely with such questions. 

Irrespective of the form of authority which may here- 
after be formed to exercise powers in each of the 16 districts, 


’ it is nacessary that such a Department should be established 


to which would be transferred the duties in regard to elec- 
tricity supply matters now exercised by the Board of Trade, 
the Local Government Board, and, to a less extent, the 
Home Office. 

The State Department would probably have at its head a 
political Minister, not necessarily possessing any special 
technical or engineering qualifications, who would be 
responsible to Parliament. A permanent secretary would 
hold the chief executive office. As advisers there wonld 
be appointed several departmental heads consisting of 
experts on Such matters as land and buildings, mechanical 
and electrical engineering, technical investigation, electric 
lighting legislation, and finance. They would, in fact, 
occupy much the same .position as the Commissioners who 
have been advocated by various supply interests. The 
heads of the Departments would be paid such a salary as 
would attract really first-class nfen, and they would be 
absolutely debarred from being interested, or in any way 
associated, with industries allied to electrical manufacturing 
or supply. On this Department will depend the successful 
development of electricity undertakings and the satisfactory 
establishment of the manufacturing and allied trades whose 
progress is so intimately concerned in an increased use of 
electrical energy. ~ 

( To be continued, ) 
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THE CONTROL OF LARGE AMOUNTS 
OF POWER. 


By E. B. WEDMORE, M.1.E.E. 


(Abstract of paper read before the INSTITUTION OF 
ELECTRICAL ENGINEERS.) 


(Concluded from page 286.) @. 


APPENDICES. 
Ruprurina Capacity or Or SwitcHes. 


Switches for any particular system must be rated to give 
satisfactory operation (1) under the severest emergency condi- 
tions, and (2) under normal service conditions. This requires 
the following :— i 

(2) They must break with certainty the maximum possible 
short-circuit they may be subjected to. 

(b) The damage to the switch should be such as not to 
interfere with the commercial operation of the plant. « 

The second condition is the one which requires watching. 
For the usual conditions of electrical distribution it is quite 
sufficient if the switch will break the maximum short- 


circuit current twice, and after this be capable of carrying 


normal current. 

For railway service and other heavy power service, where 
heavy short-circuits may be frequently met with, the switch 
will require to withstand the corresponding frequently- 
repeated shocks and destructive arcing, and must be rated 
accordingly. 

Switches are obtainable able to cope with the severest condi- 
tions likely to be met with in this @buntry for some time to 
come, and with a long record of good service behind them, 
giving the only possible non-speculative guarantee of their 
reliability under all manner of working conditions. ‘ 

Switches have been employed in this country for many 
years past having great mechanical strength, chambers able 
to resist high explosive forces, high speed of break, and suit- 
able contact design. These and other features all serve to 
give high rupturing capacity. 3 

The designer's data are still largely empirical, and there 
are many ideas in circulation in the nature of half truths, 
such, for example, as that switches should be compared by 
comparing the length of break. 

The above features in design are being incorporated in an 
increasing degree in switches of small size, with the inten- 
tion of increasing the rupturing capacity without increase of 
dimensions and without much increase of cost. There has 
been no radical departure in the design of oil switches in 
recent years, and, until we have some important discovery 
to help us, switches will remain pretty much as they are now. 
Rupturing capacity and cost of switchgear equipments vary 
roughly in simple proportion. 

A switch may be suitably rated for 1,000 amperes and 6,000 
volts, and yet may be quite unsuitable for use on a 500-volt 
circuit where it is called upon to make circuit on several 
hundred amperes several times a day. 

Switches for industrial use, if well designed, have a ruptur- 
ing capacity of 5,000 to 15,000 K.v.a. Switches for consumers’ 
premises and sub-stations will rupture about 10,000 to 35,000 
K.V.A., according to size. Next there are lines of switches 
rated in the neighbourhood of 100,000 to 200,000 xK.v.a., suit- 
able for stations up to 30,000 K.v.a., and for large sub-stations 
on much larger plants. 


RATING OF REACTANCES. 


In discussing the use and characteristics of reactances it is 
most convenient to rate them in terms of the percentage 
reactive voltage drop they will give on the full-load rating on 
the part of the plant with which they are associated. 

In the case of bus-bar reactances, each reactance is asso- 
ciated with a section of the bus-bar, and should be rated on 
the total generator capacity attached to the section. 

A feeder reactance may be rated at-3 per cént. when asso- 
ciated with the feeder, but if its effect on short-circuit is con- 
sidered in connection with a generating plant /of 10 times the 


feeder rating, it at once becomes 30 per cent. When rated in 


this way it may be added to the reactance of the generators 
expressed in the same terms. This method of rating enables 
the employment of reactances to be discussed in general terms 
and without reference to the,size and voltage of the plant. 

The individual reactance is best rated in amperes, carrying 
capacity, and ohms reactance at a given frequency, with the 
addition of working voltage, which determines the insulation 
required. 

ARRANGEMENT OF BUs-BaRS. 

In the provision of bus-bars and switches, something more 
is required than a simple straight bus-bar, or even a single 
ring bus-bar with one switch per circuit. Additions are made 
both to give duplication for safety and to provide flexibility. 

The first éssential is a spare bus-bar arranged so that any 
section can be shut down without interfering with supply. 
In the matter of switches it is recommended that all normal 
switching operations should be done by means of oil switches, 
and that air-break switches should be used only for isolating 


/ 
parts already made dead by oil switches. By this course 
adequate duplication is provided, and the risk of serious 
trouble due to operator’s mistakes in routine work is reduced 
to a minimum. : 

If oil switches are not duplicated, the fact of an oil switch 
being put out of commission for any reason prevents the 
corresponding machine or feeder being employed, and thus 
must lead in the long run to greater expenditure on spare 
plant or a greater risk of serious lack of spares on emergency. 

Bus-bar reactances may be employed in either of two ways, 
conveniently described as the star and ring designs. 

the star design the bus-bar reactances are parallel 

by tying them to a common point or tie bus-bar, whilst in 
the ring design each bus-bar section is tied to the next 
through a reactance (fig. 4). 

jith the star arrangement, whatever sections are employed 
are paralleled by the simple operation of coupling them to 
the tie bus-bar, whereas in the ring arrangement it is not 
possible to maintain the ring formation when one section is 
shut down, or easy to follow the load-transfer conditions, and 
mistakes are more easily made. . 

In many situations it is easier to make a good design with 
two bus-bars than with three, so that there is a use for the 
ring arrangement. The ring arrangement, however, has the 
defect that under working conditions the ring cannot always 
be maintained closed. The balance of advantage lies with the 
star design. 


CURRENT-LIMITING BY THE Use or Bus-BAR REACTANCE. 


Using the short-circuit current obtainable without bus-bar 
reactance as @ unit, figs. 6 and 8 show the reduction obtained 
with different values of bus-bar reactance ‘‘B’’ expressed in 
terms of the generator reactance ‘‘A’”’ and for different num- 
bers of bus-bar sections. In fig. 6 from the bottom of the 
diagram it is evident that the introduction of a small amount 
of bus-bar reactance has a big effect in reducing the short- 
circuit values. As the reactance value is increased its effec- 
tiveness by no means increases proportionally. The same is 
true of increasing the number of sections. 

The results are shown in a different form in fig. 8, the 
horizontal ordinates in which are the inverse of those ‘in fig. 6 
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Fig. 8.—ReEpvucTION OF SHORT-CIRCUIT K.V.A. WITH 
Star Desien. 


These curves cover the ground of what is practicable. The 
amount of bus-bar reactance permissible is limited by the 
permissible voltage difference between bus-bar sections, and 
in the endeavour to keep down short-circuit stresses the in- 
crease of generator reactance wjll keep down the ratio well 
= the range of the above curves and within economical 
imits. 

So long as the generator. reactance can be provided in- 
ternally the cheapest combination will be that with minimum 
bus-bar reactance, but even if all necessary protection of 
plant could be obtained with generator reactance alone, it 
would still pay to employ bus-bar reactance owing to the 
protection afforded to continuity of supply. 


DESIGN OF CURRENT-LIMITING REACTANCES. 


The special feature of reactances employed for 'current- 
limiting is that the current they have to limit on emergency 
is many times the maximum current they may have to carry 
continuously. 

There is no gain in the use of iron in’ the design, as in 
order to ensure the correct reactance under heavy currents 
the iron has to be worked at very low densities under normal 
running. There are other good reasons for avoiding its use. 
There are great and obvious advantages in employing a design 
in which all parts are fully open to inspection, and this is 
im ible where iron is employed. 

Fig. 9 illustrates a reactance designed for this class of ser- 
vice, and shows how readily all parts can be inspected. The 
coils are of bare copper, so there is no insulating material 
to give trouble. The only high-tension insulators are the 
very substantial ones forming the feet on which the react- 
ance stands. 

A reactance of this kind installed in a brick-chamber cannot 
ee 3 Aa ag to earth, as there is no good earth in the neigh- 

r 


HEATING AND STRESSES DUE TO HEAVY CURRENTS. 


_ With adjacent conductors at 12-in. céntres .carrying current 
in opposite directions, the maximum repulsive force between 
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them will be 9 lb. per foot run for 10,000 amperes, R.M.S. 

value. The force varies inversely as the distance and propor- 

tionally to the square of the current, and often attains serious 
portions in modern practice. 


ro 
In a three-phase cable carrying 100,000 amperes on a fault - 


the force may reach a maximum of 12,000 lb. per foot run, 
and would approach this in the ms boxes. Conductors 
spaced 1 ft. apart will be subjected to 900 Ib. per foot run 
on the*same current. Ourrent transformers should not 
subjected to more than 200 times normal load current. 

A 300-ampere: isolating switch of the type shown in fig. 10, 
or an oil switch of the type shown in fig. 11, with insulators 
at 10-in. centres, may have a force of 100 lb. distributed over 
the blade on a current of 20,000 amperes, or 600 Ib. for 50,000 
amperes. If the switch be designed as in fig. 12, the conduc- 
tors will be almost in line with the blade, and the force due 
to the loop formation will be relatively negligible. 

It is good practice to lock or latch the blades‘of all back- 
connected isolating switches on 6;000-volt plants where the 
output may reach 10,000 K.v.A. or upwards, and to latch all 
switches where the output may exceed 20,000 k.v.a. These 
figures are typical of what is required. 

In conductors for alternating-cur- 
rent cirenits above 2, amperes 


The serious overheating of a conductor in a cable may 
damage the cable from end to end. 
Experience with stations designed in recent years, and hav- 
‘ ing @ maximum short-circuit current of 10 times their normal 
rated»output, has shown that it is necessary that the smallest 
current transformer on the main switchboard should have a 
carrying capacity not less than one-twentieth the station out- 
put. Current transformers of good design and much smaller 
than this have been exploded by the heat generated on @ 
short-circtit. 


THE NEW IRONCLAD-SWITCH DEPART- 
MENT AT WITTON. 


In the report of the Coal Conservation Sub-Committee of the 
Reconstruction Committee it is stated that 95 per cent. of 
the factories erected for war purposes since August, 1914, use 


capacity ‘‘skin effect’’ has to be 
seriously considered. So long as the 
total thickness of the copper in the 
several laminations added together 
does nob exceed 1} in., skin effect 
does not become serious, but above 
this figure it rapidly becomes a most 
important factor. 


Fic. 9.—OURRENT-LIMITING REACTANCE. 


A copper bus-bar 10 ft. long and’ 2 sq. in. cross-section, able 
to carry, say, 2,000 amperes, will exert a theoretical maximum 
pressure of about 15 tons for a total temperature change, due 
to electric heating and atmospheric conditions, of 60 deg. C. 
The same bar for the same temperature change will increa‘se 
in length by about 3 in. This can be absorbed by deflecting 
the bar about an inch at the centre if it is free to move, or 
by the slipping of the bar on its supports. Expansion is 
generally taken care of by slipping. It is, however, good 
practice on long bus-bars to limit this by the use of expan- 
sion joints. 

If heat is generated in a conductor very rapidly there is no 
time for radiation, convection, and conduction to play their 
part. Currents flowing in ¢opper conductors at 1,000 amperes 
per square inch will raise the temperature 50 deg. C. per hour 
if the heat is all absorbed. On this basis a current of 
100,000 amperes, say, 1,000,000 x.v.a. on 6,000 volts, will raise 


Fre. 11. Fre. 12. 


Fie. ‘10.—Typica, Switce Supsect To 
LarGe Forces. 
Fie. 11.—Typicat Om Switcu. 
Fic. 12.—Typicat Isotatine Switcn Sussect to 
Forces. 


the temperature of a 0.1 sq. in. cable at the initial rate of 
about 12,600 deg. C. per second. 

The effect of the initial rise is to raise the resistance of the 
copper conductors, the specific heat remaining steady so that 
the rate of rise is accelerated as it proceeds. 


Fic. 1.—Portion of the New Ironclad Switch Machine Shop at 
the Witton Works. of the General Electric Co., Ltd. 


electric power. This fact is an index to the enormous demand 
which the war has created for electrical plant and acces- 
sories. No limit was placed on the output demanded from 
manufacturers of generators, motors, switchgear, trans- 
formers, and every other class of standard product. In the 
case of the switch department at Witton, the space available 


Fic. 2.—Fitting Shop, showing—on the right—the Trans 
porter Tables by means of which the Assembled 
Switches are conveyed to the Test Panel. 


soon became congested by the continuously increasing pres- 
sure of orders. At the beginning of 1916 it became apparent 
that the capacity of the department would need to be at 
least doubled if the output were to be maintained within 
reasonable distance of the most urgent demands. Various 
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plans for extensions were considered, but they had to be put 
aside owing to the lack of materials and labour for building 
operations. Eventually it was decided to make use of space 
which had become available in the central stores, as a result 
of stock reductions caused by abnormal war conditions. One- 
half of the top floor of the building was cleared and fitted up 
for the manufacture of ironclad switchgear. In spite of in- 
evitable delay in securing the delivery of tools, the new shop 
proved capable, within a few months, of achieving the 100 
per cent. increase in output for which it had been designed 
A still further increase has since been attained. 

The total space occupied by the ironclad switchgear shop 
is close on 7,900 sq. ft. More than half of the space is 
absorbed by the machine shop (1,645 sq. ft.), the fitting shop 
(2,280 sq. ft.), and the machined castings stores (1,095 sq. ft.), 
and the remainder } divided up between the assembly room 
(710 sq. ft.), the €omponent stores (839 sq. ft.), the rough 
castings stores (826 sq. ft.), and the final inspection and 


_paint-drying section (480 sq. ft.). 


The whole of the machine shop is devoted to the special 
machining—and the special machining only—of ironclad 
switches. Various parts which are in general use for elec- 
trical work—such as standard bobbin fuse-holders, contact 
clips, and so on—are made in the general works. All the 
machinery is driven by ‘‘ Witton ’’ motors, the group system 
having been adopted as most economical for banks of similar 
machine tools operating continuously. 

In the fitting shop, which is a wide bay arranged with 
transverse benches, the switches are put together~ready for 


Fic. 3.—Portion of the Assembly Shop for Ironclad Switches 
at Witton. The High-voltage Test Panel and the Paint- 
spray Turntable are visible in the centre, and the 
Stores in the background. 


testing and painting. When the switches are completed 
they are placed on transporter tables, and carried by means 
of under-trucks to the test panel. After being tested at high 
voltage they. pass on to a turntable in front of the compressed- 
air paint spray, which gives them an even coat of paint 
with an excellent finish in a much shorter time than is 
possible with a hand-brush. The switches then move to an 
open space for drying purposes, ‘and finally to the packing 
department. Thus, from the time they are fitted up and put 
on the transporting table, they are never lifted. This arrange- 
ment is not only of the greatest value in securing rapidity 
of production, but it is practically essential in view of the 
fact that all of the work is done at present by women, who 
would find great “difficulty in lifting the switches. 

The transporter arrangement is as simple as it is effective. 
It consists of a truck and a number of wooden “platforms. 
The truck has two frames, a lower and an upper one, which 
can be altered in height by means of a lever. Close to each 
machine or bench is placed a platform, on which the goods 
are loaded as they are finished. When the load. is complete, 
the truck is brought under the platform, and the upper 
frame raised so as to lift the platform clear of the ground. 
The load is then wheeled away, and another platform placed 
in position for loading up. 

The assembling shop and the stores are also laid out with 
a direct view to facilitating a large and speedy output. 
Squares are marked out on the floor of the assembly shop, 
so that the various parts can be conveniently arranged in 
groups before being taken to the fitting shop. The stores 
are constructed with four large double racks of bins, and 
-ech size of switch is allocated to a pre-arranged portion of 
‘the bins. At-the end of the larger racks there are smaller 
ones for the reception of the smaller parts, each size being 
stocked separately. This subdivision, and the close proximity 
of the stores to both the assembly room and the fitting shop 
-—all departments being on the same floor—reduce delays to 
a& minimum, and enable the various steps in the process of 
construction to be co-ordinated with ease and efficiency. 


NEW PATENTS APPLIED FOR, 1918, 
(NOT YET PUBLISHED.) 


Comins expressly for this journal by Messrs. W. P. Tompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W-C., and at 
Liverpool and Bradford 


4,215. Searchlights.”. H. Munro. March 

Electric condensers." W. Duster. March ilth. (U.S.A., Janu- 
ary 16th. 

4,329. Receiving apparatus for wireless telegraphy.”. E. R. 
March 12th, 

4,333. Inductively untappable telegraph.” A. H. Morse. Magrch 12th. 
gs “ Holders for electrodes of electric furnaces.” J. R. Hovte. March 
2th. 

4,336/7. Electric .contact-making and merge apparatus."" Barrisu 
Tuomson-Houston Co. & A. P. Younc. March h. 

4,353. ** High-tension fuse.” A. Nietsen. March 12th. (Notway, April 


12th, 1917.) 
Magnetos."" G. A. CHamumy. March 12th. (France, December 

29th, 1917.) 

Coin-collecting means for telephone systems." F. W. Hai. 
arc ith. 

ot 4. “Dies for shaping insulators, &c.’"’ H. O; Buscn-Jensen. March 
th. 


4,397. ‘‘ Apparatus for demonstrating systems of electric wiring.” D. 
Rowan. March 13th. 

4,404. *‘ Electric generators.” H. SuHaw. March 13th. 

4,419. “ Electric switches.” Siemens ScnuckertwerKe. March 13th. 
(Germany, January 20th, 1917.) 

4,428. Control of electric furnaces.” W. J. Howarp. March 13th. 

4,460. ‘Ignition system for internal-combustion motors." H. Rovgr. 
March 13th, (France, January 16th, 1917.) 

4,488. “Housing adjusting and locking nut for electric motor horn.” 
J. W. Monk. March 13th. 

4,527. ‘* Mounting of electrodes of electric furnaces.” C. C. Gow. March 


4,529. “ Electric accumulators.” W. H. Exrey & H. Lerrwer. Marth 14th. 
4,530. ‘* Manufacture of electric accunzulators.”” W. H. Extey & H. Len- 
ner. March 14th. 

4, “ Controllers for alternating-current motors.”” Teranic Exvecrric Co. 
(Cutler-Hammer Manufacturing Co., U.S.A.) March 14th. 

4,556, “ Signalling and navigation lamps, and switching devices therefor.” 
A. H. Morse.. March 14th. 

4,582. “‘ Telephone instruments for observation stations." Brisa L,M. 
Ericsson Manuracturtnc Co., A. Brookes & G. Larsson. March 

4, Manufacture of commutators." McKenzie Houtanp & Westinc- 
House’ Power SicNat Co. March 15th. (U.S.A., March 16th, 1917.) 

4,613. ‘‘ Apparatus for therapeutic treatment by electric and other forms 
of radiant energy.”” W. J. Smytn. March 15th. 

4,640. “ Electric motor_ controllers.” Icranic Exectric Co. (Cutler-Ham- 
mer Manufacturing Co., U.S.A.) March 15th. 

4,652. ‘‘ Method of supporting overhead wires of electric tramways and 
railways.’” S, T. March 16th. 

4,659. ‘‘ Manufacture of bowls or shades for electric lights.” J. W. Bar 
nett. March 16th, 

4,680. ‘‘ Ignition systems for internal-combustion enginés.” C. F. Kerrer- 
tnc. March 16th. (U.S.A., August 30th, 1915.) 

689. ‘* Electric cells or batteries.” E. Baur & W, D. Treapwett. March 


/ 


PUBLISHED SPECIFICATIONS. - 


The numbers underlined are those under which the specifications will 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
2,179. Exvectric Torcn. S. D. Williams. February Mth, ‘1917.. 113,313.) 
2,296. TeceGrapH Apparatus. Indo-European Telegraph Co. & A. H. Morse. 
February 15th, 1917. 113,317.) 
2,228.. MerHop or Manuracrurinc Rims From 
Srrips with Urturnep Epces. R. Kronenberg. February 4th, 1917. 


(113,444.) 

2,398. Manuracture or Mutti-cett Exectric Batrertes. A.V. St. Armande. 
February 17th, 1917. (113,469.) 

2,488. Exvecrric MorTgr-contro: Systems. British Thomson-Houston Co. 
(General Electric Co., U.S.A.) February 20th, 1917. (113,473.) 

2,570. Automatic Contro. or Exectric GeNeRaTING Sets FoR EMmRGENCY 
or Sranp-sy Purposes FoR Suips, Pusiic BUILDINGS, AND FOR OTHER PUR 
roses. G. C. Pillinger & L. Sunderland. February 2ist, 1917. (113,479.) 

2,574. Mountinc or THe Cams OF INTERRUPTORS FOR USE IN THE “IGNITION 
or INTERNAL-comBUSTION ENcINes, H. de la Valette. February 25th, 1916. 
(104,870.) 

2,600. Means ror Renperinc Liguips Rapro-active. O. A. Elias. Febru- 
ary 22nd, 1917. (113,483.) 

2,691. ror Execrric Circurrs. British Thomson-Houston Co. 
(General Electric Co., U.S.A.) February 23rd, 1917. (113,332.) 

2,895. Icnition Systems For INTERNAL-COMBUsTION EnciNnes. Philips Brinton 
Co. ‘March 23rd, 1916. (105,327.) 

2,991. Sparx Puvcs. A. L. Riggs. February 28th, 1917. (113,495.) 

2,994. Execrric Incanpescent Lamps. M. A. Wypbaillie & A. Peyman. 
February 28th, 1917. (113,496.) 

3,039. Wrrecess Rapio-sIGNALLING BY THE Arc System. L. Cohen. March 
Ist, 1917. (113,498.) 

Evectromacnetic Switcnes or Contactors. F. N.- Pickett and 
Allen, West & Co. March 2nd, 1917. (113,502.) 

3,290. Execrric Controtuinc or tHe Locks or LOCKERS AND THE LIKE IN 
Facrories, MuNITION WoRKS, AND SUCH LIke places. A. A. Grant. March 
6th, 1917. (113,344.) 

3,258. Miners’ anp Like Execrric Sarety Lames. O. Oldham. March 5th, 
1917. (113,506.) 

3,285. EvectrocnemicaL Process FoR THe TREATMENT OF MeraLuic 
C. O. Griffith., March 6th, 1917. _4413,508.) 
> 3,295. Systems or Controt ror Execrric Motors. British Thomson- 
Houston Co. (General Electric Co., U.S.A.) March 6th, 1917. (113,509.) 

3,610. Execrric Switch Boxes. W. T. Henley’s Telegraph Works Co. and 
E. Moor. March 12th, 1917. (113,350.) e 

3,807. Execrric Batreries. Svenska Accumulator Aktiebolaget Jungner. 
August 8th, 1916. (108,848.) 

4,036. Fusmis Cur-ours. E. S. Conradi & J. F. Conradi. March 20th, 
1917. (Patent of addition not granted.) 113,518.) ‘ 

4,202. ror Execrric Lamps. Veritys, Ltd., and 
T. VOns.- March 23rd, 1917. . (113,519.) 

4,225. Ramway Apparatus. 
Holland. March 23rd, 1917. (113,520.) 

4,479. Switch AppaRaTUS FOR USE witH Execrric Pocxer Lamps, Etectric 
TORCHES, AND OTHER Execrric Lamps, WHICH CARRY THEIR OWN CeLLS OR Bat- 
Tertes.— Efandem Co. & A. H. Williams. March 28th, 1917. (13,526.) 


S. P. Wood & McKenzie and 
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